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new volume is EVERYTHING you 
need to know to do ANY job in or 
around your home—repairs, alter- 
ations, improvements, and new 
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JUST A FEW OF THE PRACTICAL JOBS FULLY DESCRIBED 


How to choose the right paint for 
every ‘job 

Figure the quantity of paint needed 

Paint a house—inside and outside 

Care for brushes 

Refinish or “touch up” an auto 

Paper a room 

Put glass in windows 

Replace a sash cord 

Shingle or repair a roof 

Screen in a porch 

Tighten a loose chair, floor board, 
stair tread 

Fiz a window, door, or drawer that 
sticks 

Fit screens, storm windows, doors 

Build a chicken house, cupboard, 
workbench, cold - bed frame, stor- 
age cabinet 

Cut, drill, grind, solder, temper, and 
forge metal 

Measure, cut, thread, join, and as- 
semble pipe 

Fix leaks in faucets and valves 

Thaw frozen pipes 

Install a hot-water heater 

Make a flagstone walk, a sidewalk, 
a wall, concrete steps, a shuffie- 
board 

Build a brick fireplace 

Install glass blocks 


Install a call-bell system, a front 

and-rear-door system, a door-opener 
circuit, or a burglar alarm 

Locate a short circuit 

Repair electrical equipment and ap 
pliances 


YOU need thi 
ou this Book | 
© HOME OWNERS! It will help you 
repeir, fix up, and redecorate 
* FARMERS! You'll find thousands 
of how-to-do-it instructions for im- 
proving your buildings 
* REPAM MEN! It will help you 
| work more efficiently, profitably. 
b © BEGINNERS! You need no previ 
| ous expenence to follow these step- 
by-step directions. 
© HOME WORKSHOP OWNERS | 
} You'll fied thousands of new ideas, 
“kinks,” practical projects. 
| © HOBBYISTS! You'll get a great 
kick out of the hundreds of “tricks 
of the trede,”’ ingenious short cuts, 
helpful hints 
© EX-SERVICE MEN! You'll find it of 
; great help in remodeling « house, 
@ farm, « place of business. { 
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COMPLETE INFORMATION ON EVERY PRACTICAL TRADE 


The book every home owner has dreamed of 





Turn to this comprehensive HANDBOOK with confidence. You will 
find its helpful pages crammed with the latest, most efficient and 
workmanlike ways of doing every kind of job about the home 
and in the home workshop. Carpentry, metal work, electrical 
work, plumbing, masonry, painting and decorating—all explained 
by master craftsmen. The most detailed information about how 
to choose, repair, and apply the right materials in the right places. 

Every move in the use of tools is shown by vivid hands-at-work 
photographs. All the important operations, and those “tricks of 
the trade” that play so great a part in good craftsmanship, are 


ings. Complete directions, fully illustrated, for thousands of jobs, 
small and large—from fixing a broken window to installing a 
hot-water heater; from varnishing a chair to painting a house. 


explained and made crystal clear by detailed step-by-step = ~~ 


PAINTING & DECORATING 


Principles of paint mixing, formulas, and how 
to obtain any desired hue. Full directions for 
selection and care of brushes and other equip- 
ment. How to calculate amount of paint re- 
quired, and best —__ee to wood, 
metal, brick, concrete, stone, stucco, plaster 

Exterior house painting— interior house paint- 
ing—choice of color schemes. Complete di- 
rections, fully illustrated, for obtaining dec- 


orative effects—stippling, mottling, textur- 
ethods of 


ing, stenciling, striping, etc. M 
finishing with stain, shellac, varnish, and 
wax. Proper stains for each variety of wood. 
Detailed step-by-step instructions for wall- 
papering. How to finish an auto, quickly, 
easily, and inexpensively. 


WOODWORKING 


The many varieties of wood and their rela- 
tive merits, working qualities, and uses. 
Plywoods, veneers, and wood substitutes— 
how to choose the materials best suited for 
the job. Sizes, types and functions of all 
carpentry tools—how to use, sharpen, and 
adjust them. All the basic operations and 

of woodworking—everything from 
how to avoid warping to full directions for 
cutting each of the common joints. Wood 
turning—the different cuts, roughing, facing, 
sanding and finishing; drilling, boring, mor- 
ticing, spinning, polishing. Hundreds of re- 
pair jobs and new constructions— inside and 
outside the house—are fully explained with 
diagrams and every practical fact you need 
to get the best results. 


Send No Money 
Examine this Great Book FREE! 


The coupon at the right will bring you a copy of The 
Home Mechanic’s Handbook for ten days’ examination, 
entirely free. Look it over, spend some time with it, and 
decide for yourself whether or not you want to keep it. 
Unless you are convinced that The Home Mechanic's 
Handbook is the most useful book you have ever seen, 
you may return it to us and owe nothing; or you may 
keep it by making a down payment cf $1.95, plus 
a few cents postage, and the balance in two monthly 
payments of $2.00 each, ($5.95 plus postage). But send 
in the coupon NOW! The supply is definitely limited. 


METAL WORKING 


Complete information about 
the common metals, and the 


alloys— it iron, cast 
ety -F-. silver, 


= the brasses and 
solders and babbitts 
—when to use, how to use, 
and how to work them. 


PLUMBING 
The various kinds of pipe, pipe fittings, valves, 
and fixtures. All the common plumbing tools 
—types, sizes, functions, and how to use 
them. How to cut, ream, thread, and assemble 
iron and brass pipe. How to connect copper 
tubing and make lead joints. The technique 
of pipe fitting, and the proper sequence of 
in assembling a piping system House- 
hold plumbing projects—installing a hot- 
water heater, radiator, and various other 
units. How to drain a plumbing system when 
closing the house for the winter. How to fix 
leaks in faucets and valves, repair a faulty 
section of pipe. The cleaning, and mainten- 
ance of each part of the plumbing system. 


MASONRY 


Answers every practical question about con- 
crete, plastering, stucco, brick work, con- 
crete-block and Tt -block construction, 
Describes all tools, and just how to use 
How to specify materials and estimate quan- 
tities. How to build forms; mix concrete, 
color it, make it watertight, finish it off; how 
steps. All the sure 





covlving went costa, and tow to ebeein 
arious decorative finishes. 
brick—handling and 


laying. ong on 4 


mortar. Materia 
charts. big of 
construction. 


construction—mor- 
tar, full-mortar 
joints, set-in- 
construction. 


ELECTRICAL WORK 
Practical information about every electrical 





for the home, such as BX wiring a room, and 
wiring a garage in conduit and BX. Portable 
appliances—fans, mixers, clocks, heaters, 
radios. Fixed equipment burners, re- 
frigerators, lighting plants, pumps, 
generators, and control devices 

described, with practical suggestions 

for trouble shooting and adjustment. 


r----~ MAIL THIS COUPON ~-~~-5 


Please send me a copy of THE 
10 I will either return the 
and a month for two months 
Ut you send the entire amount of 
age. Same return privilege and ref: 


D. Van Nostrand Company, inc., 250 Fourth ee ee New York 3, N. Y. 
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POST-WAR PROGRESS? 


®@ Remember when you were going to pre- 
pare for the period of post-war opportuni- 
ties? This is it! New industries are coming 
into being, established industries are ex- 
panding . . . and there are rewarding open- 
ings for trained men in all lines. 


®@ If you failed to get ready for them, it still 
isn’t too late to do something about it! You 
don’t have to slip back . . . you don’t have 
to content yourself with merely hanging to 
the same old job. The famous International 
Correspondence Schools can help you to 
catch up with the procession. 


® But don’t delay again...or it may be 
too late. Mail the coupon today for full in- 
formation on |. C. S. training in the field of 
your interests. Thousands of leaders in 
American business and industry started up 
the ladder of success in just that way. It 
can be the beginning of your climb to higher 
pay and a more responsible position. 


oo 


IS 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7667-L, SCRANTON 9, PENNA, 
Without cost or obligation, please send me full particulars about the course before which I have marked X 
Air Conditioning and O Structural Engineering } Industrial Engineering Textile Courses 
Plumbing Courses O Surveying and Mapping Industrial Metallurgy ] Cotton Manufacturing 





D Air Conditioning 

© Heating ) Plumbing 

D Refrigeration J 
Chemistry Courses 

DC Chemical Engineering 

© Chemistry, Analytical 

0 Chemistry, Industrial 

() Chemistry, Mfg. [ron & Steel 

C) Petroleum Kefining (© Plastics 

© Pulp and Paper Making 
Civil Engineering, Architec- 
tural and Mining Courses 

OC Architectural Drafting 

0 Architecture 

D Bridge and Building Foreman 

0 Building Estimating 

0 Civil Engineering 

0 Coal Mining 

0 Contracting and Building 

0 Highway Engineering 

C) Lumber Dealer 

O Reading Structural Blueprints 

0 Sanitary Engineering 

0 Structural Drafting 


Name— 


City. 


) Steam Fitting 


Communications Courses 


CT Electronics 


}) Practical Telephony 

) Radio. General 
Radio Operating 
Radio Servicing 

} Telegraph Engineering 
Electrical Courses 

) Electrical Drafting 

) Electrical Engineering 
Electric Light and Power 

) Lighting Technician 


OD Practical Electrician 


Internal Combustion 

Engines Courses 
}) Auto Technician 

Diesel-Electric 


0D Aviation 


C) Diesel Engines © Gas Engines 


Mechanical Courses 
) Aeronautical Engineering 


O Aircraft Drafting 

C) Flight Engineer 

0 Foundry Work 

© Heat Treatment of Metals 


Cl 


State 


Machine Shop 
Mechanical Drafting 
Mechanical Engineering 

0 Mold-Loft Work 

O Patternmaking—Wood, Metal 

O Reading Shop Blueprints 

OC Sheet-Metal Drafting 

© Sheet-Metal Worker 

) Ship Drafting O Ship)Fitting 
Tool Designing 

0 Toolmaking 

O Welding—Gas and Electric 
Railroad Courses 

O Air Brake (© Car Inspector 

0 Diesel Locomotive 

© Locomotive Engineer 

© Lecomotive Fireman 

O Railroad Section Foreman 
Steam Engineering Courses 

OD Boilermaking 

0 Combustion Engineering 

O Engine Running 

0 Marine Engineering 


0 Steam Electric F Steam Engines 


Home 
iddress. 


Present Position— 





Working Hours 
Special tuition rates 


—Ew se 
to members of the 


aT 


irmed Forces 


7) Rayon Weaving 
} Textile Designing 
Woolen Manufacturing 
Business and 
Academic Courses 
0 Accounting 2 Advertising 
O Arithmetic - Bookkeeping 
O Business Correspondence 
O Business Management 
O Certified Public Accounting 
O Commercial 
0) Cost Accounting 
O Federal Tax 
First Year College 
Foremanship © French 
Good English © High School 
Higher Mathematics 
Illustrating © Metor Traffic 
© Postal Service 
OC Salesmanship 
OD Sign Lettering 
O Spanish (© Stenography 
O Traffic Management 


o0000 


2 Secretarial 


Length of Service in World War li 


Enrollment under the G.1, Bill of Rights approved for War Il Veterane. 


Canadian residents send coupon to International Correspondence Schoole Canadian, Ltd., Montreal, Canada 
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Fly and Buy 
THE WORLD’S LEADING 
PERSONAL PLANE 


More Piper Cubs have been sold than 
all other light planes combined. That's 
partly because Piper’s modern mass pro- 
duction methods bring you a good, safe 
| asm for less cost than any other— $732 
own, with economy of operation to 
match. A free flying course goes with 
every new Pipe: Cub. Ask your dealer 
for a free flight demonstration now. 


HERE ARE 3 FINE AVIATION 
BOOKS FOR 


Our printers are working overtime to keep up 
with the demand for these popular Piper books 
Hundreds of thousands have come off the press 
already—and requests are still pouring in. Get 
yours now! 
Piper Cub Brochure. Brand new! Beautiful 
* full-color airplane illustrations, suitable for 
framing. Complete specifications of Piper Cubs 
2 “How to Fly” Book. Takes you on a typical 
* flying lesson with 53 step-by-step photos 
and descriptions. Many other interesting facts 
3 “What Your Town Needs’’ Book. Will help 
* you plan an inexpensive landing area now 
Get these books from your Piper Cub Dealer 
now. Or, if you prefer, send us 10c per book or 
25c for all three. Use stamps or coins. Specify 
which books you desire. Write Dept. PS96 
PIPER AIRCRAFT CORPORATION 
LOCK HAVEN, PENNA, 
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Mode! of Pioneer Locomotive (Part 1)........ 
Laboratory Flask for Hot Coffee 

Plastic Tie Clasp 

Pie-Upp Liettip....ccccoccsesercesses 
Radial-Wing Model Plane 
Framing a Straight Gable Roof.................. 


Apartment in a Cellar...... 

Joining Plywood Wallboard 
Propeller Adapter for Model Engine 
Model-Plane Propeller Drive 
Captain Walker's Colt Repeater 
Jewelry Box Inlaid with Pearl Chips... 
Uses for Old Dashboard Gauges 
Servicing Your Oil Burner 

Reading Gas and Electric Meters 
Making Identification Disks 
Replacing Blades in Jointer 

Painting Galvanized Iron......... 
Repairing a Small Hinge..... 

How to Solder in Tight Corners 
What’s Wrong? Errors with Veneers 
Rough and Dressed Lumber Sizes 
Circle Cutter for Glass 

Excelsior Cleans Furnace 

Electricity Burns Down Tree 
Removing a Bike Sprocket 
Homemade Food Freezer 
Removing a Broken Key 

Oil-Stove Gauge ‘ 
Hanging a Pendulum Clock 


RADIO & ELECTRICITY 


Power Comes in Smaller Packages 
Buzzer Wired to Alarm Clock 
Handle for Booster Batteries 
Clothespin Turns Rain 

Relay on Radio-Tube Base 
Two-Meter Handie Talkie 
Radio for Group Code Work 
Shim Repairs Thin Wires 
Shunt Makes Temporary Repair 
Wooden Phonograph Needles 
Turntable Simplifies Servicing 
News in Electronics 


DEPARTMENTS 

Voice of Science 

Letters 

Modern Living 

What’s Your Ingenuity Quotient? 
Craftsmen at Work 

Keeping the Home Shipshape 
For Easier Farming 

Editorial Memo 





HOME MOVIE PROJECTOR OWNERS! 


CASTLE FILMS :::. 


Offer MORE VARIETY! FUN! THRILLS! 
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WONDER pocs IN ACTION! 


i in- 
“eck dog lovers. Amazing, 


Bay dogs! 
iidcats to 
Sstonished Labro 


ha diving duck! 
OWN THESE 4 NEW CASTLE FILMS 


Enjoy your projector more with Castle Films— world’s 
most popular quality home movies. 

Here are four new releases offering comedy -—thrills— 
adventure and splendid variety — movies for every taste 
and occasion. Castle Films are professionally produced 
for all types of 8 mm and 16 mm projectors. Make your 
selection now—order today. 











p THE AVIATOR! 


stort Astonishing TO PROJECTOR OWNERS! New Deluxe Castile 
ng tying « «Walks, er Films’ Catalog describing 150 thrilling home 
9 nts on sifu’ movies! SEND FOR IT NOW! 
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See your Photo Dealer or To 4 
send handy order form ody, 
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“Camera Magic!" 


“Wonder Dogs in 
Actioa!"* 


“Chimp the Aviator!” 
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City — gn enimninns 
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Remember the crystal detector in the first radios— 
hunting for the right spot with a cat's whisker? 
For years the detector lay discarded in tavor ot the 
vacuum tube. But when microwaves came, and 
with them the need to convert minute energy to 
amplifiable frequencies, a Bell Laboratories scien- 
tist thought back to the old crystal. 


Silicon ot controlled composition, he discov- 
ered, excelled as a microwave detector. Unlike 
the old-style natural crystals, it was predictable 
in performance, stable in service. From 1934 to 
Pearl Harbor, the Laboratories dev eloped silicon 
units to serve microwave research. 





Then Radar arrived. The silicon crystal came 
into its own, and found application in long- 
distance microwave Radar. Working with Ameri- 
can and British colleagues, the Laboratories rap- 
idly perfected a unit which the Western Electric 
Company produced in thousands. It became the 
standard microwave detector. 


Crystal detectors are destined to play a big role 
in electric circuits of the future. They will have 
an important part in Bell System microwave 
radio relay systems. They may reappear in radio 
sets. Here again Bell Laboratories’ research has 
furthered the communication art. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND 


TINUED ECONOMIES AND 
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INVENTING, DEVISING AND PERFECTING FOR CON- 


IMPROVEMENTS IN TELEPHONE SERVICE 
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wie won the war is already an old argu- 
ment. But certainly science, forging the 
final weapon, stopped the war. Yet, a year 
later, science is still literally a prisoner of war. 

When science was mobilized, the military 
services quite properly invaded the universi- 
ties. They had to halt the basic research. 
They put the men and machines of science 
to work on the pressing necessities that 
mothered radar, sonar, loran, and a thousand 
other urgent applications of that basic re- 
search. The scientists did their work well, 
including the actual manufacture of such 
things as the rockets and the trained atoms. 

Now, the military minds propose to main- 
tain their command of the scientists by sub- 
sidizing pure research. Traditionally, the 
universities have been the birthplace of pure 
science. The directions of science for its own 
sake of knowing have been determined only 
by the resources of the great laboratories and 
the zeal of the seekers. 

Now comes the brass, bearing cash, to the 
universities. Already, contracts have been let, 
researches have been begun. But what will it 





ae 


_—,. 


mean to science if the Navy is the paymaster? 
What will it mean to all of us if the Army 
calls the tune? How can science function 
honestly, let alone efficiently, under military 
security? 

Certainly, we do not mean that this kind 
of work should not be undertaken by the 
universities. Certainly more, not less, money 
should be spent for science as science. But 
we strongly urge that public money for scien- 
tific research be spent directly by the people 
through qualified civilians, and not detoured 
through the military, which has its own tra- 
ditions to preserve, and which would keep 
science in uniform. 
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YOU CANT 


BEAT THIS! 


HIGHER PAY RATES 


Exportant, interesting jobs are 
open in hundreds of skills and trades in the 
Army, with splendid training and educational 
advantages! 


Never has the fine profession of soldier- 
ing offered so much. You have the advan- 
tages of the new higher pay scale, and the 
Army offers a perfect opportunity for rapid 
advancement! 


Twenty years from now, you'll still be a 
young man. Yet, if you choose to make the 
Army a career, you'll be eligible to retire then 
at half pay for the rest of your life! In thirty 
years, you can retire at three-quarters pay! In 
the case of a Master Sergeant, this is up to 
$185.63 a month for life! 


Non-Commissioned Grades Now Offered 
to Former Army, Navy, Marine or 
Coast Guard Occupational Specialists 


Veterans discharged on or after May 12, 
1945, who enlist or reenlist for three years 
may be enlisted in the non-commissioned 
grade for which qualified, provided this grade 
is not higher than that held at the time of dis- 
charge, and provided that at least six months 
of former service were spent in one of 400 
designated military occupational specialties in 
which enlistment is now desired. 

There’s a secure and profitable future in 
this vital, realistic profession. Get full details 
at your nearest U, S. Army Recruiting Station. 


Listen to “Warriors of Peace,” “Voice of the Army,” “Proudly We Hail,” 
Mark Warnow’s Army Show, “Sound Off,” and Major Football Broadcasts. 


Highlights of Regular Army Enlistment 


1. Enlistments for 144, 2 or 3 years. (1-year enlist- 
Ments permitted for men now in the Army with 6 or 
more months of service.) 


2. Enlistment age from 18 to 34 years inclusive (17 
with parents’ consent) except for men now in Army, 
who may reenlist at any age, and former service men 
depending on length of service. 


3. A reenlistment bonus of $50 for each year of active 
Service since such bonus was last paid, or since last 
entry into service, provided reenlistment is within 90 
days after last honorable discharge. 


4. Mustering-out pay (based upon length of service) 
to all men who are discharged to enlist or reenlist. 


5. Option to retire at half pay for the rest of your life 
after 20 years’ service—increasing to three-quarters pay 
after 30 years’ service. All previous active federal mil- 
itary service counts toward retirement. 


6. GI Bill of Rights benefits assured for men who 
enlist on or before Oct. 5, 1946 


7. Choice of branch of service and overseas theater 
(of those still open) on 3-year enlistments 


8. GI Bill of Rights benefits assured for men who 
enlist on or before Oct. 5, 1946 


9. Choice of branch of service and overseas theater 
(of those still open) on 3-year enlistments. 
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NEW, HIGHER PAY FOR ARMY MEN 
In Addition to Food, Lodging, Clothes and Medical Care 





MONTHLY 
Storting RETIREMENT 
Bose Pe, 'NCOME AFTER: 


Per 20 Years’ 30 Years’ 
Master Sergeant Month Service Service 


or First Sergeant $165.00 $107.25 $185.63 
Technical Sergeant 135.00 87.75 151.88 
Staff Sergeant. . 115.00 74.75 129.38 
Sergeant. . . . 100.00 65.00 112.50 
Corporal . . . 90.00 58.50 101.25 
Private First Class 80.00 52.00 90.00 
Private ... . 75.00 48.75 84.38 
In Addition to Column One of the Above: 20% 
Increase for Service Overseas. 50% Increase if 


Member of Flying or Glider Crews. 5% Increase 
in Pay for Each 3 Years of Service May Be Added. 








A GOOD iO08B FOR YoU 


U.S. Army 


CHOOSE THIS 
FINE PROFESSION NOW! 











BECOME 
an 


ACCOUNTANT 


| are doing the “chore” work, of account- 
ing as a bookkeeper, ledger clerk, cost clerk, or 
in one of the other many record keeping jobs— 

You should consider climbing higher—becom- 
ing an accountant. 

Why be satisfied all your life with a small 
salary and an ordinary job when there is such a 
large future for the man or woman who under- 
stands accountancy in all its forms and phases? 

One big difference between you and the suc- 
cessful accountant is that he doesn’t do the 
chores. He bosses those who do the drudgery and 
he gets the money and prestige. And he does that 
because he knows the principles behind the rec- 
ords you keep—can plan those records and in- 
terpret them to management. He knows what 
you know—and a lot more. 

There are two ways in which you can get this 
knowledge which will qualify you for an account- 
ant’s position, 

First—the old way of day-by-day experience 
on the job. This is the long route—taking many, 
many years, sometimes a lifetime. Most people 
taking this way never get anywhere. Why sacri- 
fice years of success—lose time and money—when 
there is a better and easier way? 

Second, the LaSalle way of learning in your 
spare time—studying and preparing for the step 
ahead. You learn by doing—you study account- 
ing principles and solve accounting problems. 
You cover accountancy from the basic principles 
right up through Accounting Systems and Income 
Tax Procedure—C.P.A. training if you so desire. 


Are YOU 
doing 
bookkeeping 
“chores”? 


CLIMB 
HIGHER/ 


As you go along you absorb the 

rinciples of auditing, business 
my statistical control, cost ac- 
counting, organization, manage- 
ment and finance, etc. 

This way is not magic. It is not 
easy. It requires giving up certain 
spare time to serious study. How 
long will it take you to acquire 

this accountancy training is strictly up to you— 

ou can go as fast or as slowly as you p toe 
But after you have gone part way (you need not 
wait until you are clear through the training) you 
will find yourself stepping up to better positions. 

And once you have mastered this fascinating 
profession—once you have become an accountant 
—then you will have the money and the standing 
to make your dreams come true. You will be a 
respected member of the best paying profession 
and equipped to go out into public accounting or 
to climb to a top management position. 

Our free 48-page booklet, “Accountancy, the 
Profession That Pays,” tells you what you must 
know to be an accountant and how you can pre- 
pare in your leisure time at moderate cost. The 
coupon below will bring this booklet quickly 
without cost or obligation. You already have a 
start in this field; now find out how you can 
go all the way. Do it today. 


G. I. APPROVED 


LASALLE ExtENsION UNIVERSITY 


A Correspondence Institution 
Dept. 983-H 417 S. Dearborn Street, Chicago 5, Illinois 
I'd like to know more about your home study program to help 
me prepare for an accounting career. Please send me your free 
48-page booklet, “Accountancy, the Profession That Pays." 








| Will 
Show You 
How to | 





send you Soldering Equipment and Radio parts; 
w you how to do Radio soldering; how to mount and 
tt Radio ports; give you practical experience. 


‘ov get parts to build this Vacuum Tube Power Pack; Building this A. M. Signal Generator gives you more 
ke changes which give you experience with packs valuable experience. it provides amplitude-modu- 
of many kinds; learn to correct power pack troubles. lated signals for many tests and experiments. 


MEN I TRAIN AT HOME GET GOOD JOBS LIKE THESE 


$250 « Month 
in Own Shep 
“T am now operating 
& radio shop for my- 
self and own all my 
equipment. Right 
now repairing radios 
pays Me an average 
of about $250 a month.””"—J. M. 
SCRIVENER. JR.. Aberdeen. 


POPULAR 
10 SCIENCE 





by Practicing sagt 


in Spare Time @ oy 





Wie Succes. 
1 Will Train You at Home 


" Do you want a good-pay job in the f 

ing Radio Industry—or mee own Radio 

Mail the Coupon for a 

stot ay RS yeni ne Rich Hewatee in Radio, 
both See how I will train you at home— 
how you get practical Radio experience build- 
ing, testing Ra .~ Te circuits with 6 BIG KITS OF 


Many Be Soon Make Extra Mon 
Beginners Soon Make Extra om, 


day you enroll I start sen ae ywomhl 
B SHRETS that show how-to 
ne’ poe, Radios in spare ‘time while ‘st stil 
bably easier to get started now than 
5 ny Radio r Business - 
ee also os 





1 AO RA Sr gpm ERS 


i- 
sion and Bioctranie dev devices eae lable to 
the | oublie! Send for FREE books 


Puad Git that 0000 Gad ear San 
Mail Cow for Any = re Lesson and A hn —_ ~ ka 


Se en teem see how m aulcky 

ge Goa =~ obligation! J ust MATL SUAS 
Study Dept 6173, Merion Washington 9, me, mmeer Home 
Our 32nd Year of 

Training Men for 

Success in Radio 


me SE EE Re Te 





28 ER te hn RET VER TA: HE SH 


You build this Superheterodyne Receiver which s 
in local and distant stations—and gives you 
experience to help you win success in Radio. 


National Radio institute, Washington 9, D. C. 
Mail me FREE, your sample lesson 
and 64-page book. (No salesman will 
call. Please write plainly.) 

Age 
Name 


My Radio Course Includes Address 


TELEVISION «+ ELECTRONICS City Zone State 
a Ttelllitian Mat lel ltle bilel< . Approved for Training under Gi Bil 


"8. © 6 ee ee ee ee ee 


SEPT 
i946 Il 
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MENTAL CREATING 


F you just like to dream, read no further. There 

comes a time when your fancies must be brought 
into light—and stand the test of every-day, hard 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?” 

All things begin with thought—it is what fol- 
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
anything else, can be dissipated—or it can be made 
to produce actual effects. 1f you know how to place 
your thoughts you can stimulate the creative proc- 
esses within your mind—through them you can 
assemble things and conditions of your world into 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con- 
sists of knowing how to marshal your thoughts into 
a power that draws, compels and organizes your 
experiences into a worth-while design of living. 


ACCEPT THIS Gree BOOK 


Let the Rosicrucians tell you how you may «ac- 
complish these things. The Rosicrucians (not a 
religious organization), a world-wide philosophical 
fraternity, have preserved for centuries the an- 
cients’ masterful knowledge of the functioning of 
the inner mind of man. They have taught men 
and women how to use this knowledge to recreate 
their lives. They offer you a free copy of the fas- 
cinating book, “The Mastery of Life.” It tells 
how you may receive this information for study 
and use, Use coupon opposite, 


Jhe ROSICRUCIANS 
(AMORC) 
SAN JOSE CALIFORNIA 














GEE what a build / Biissowes No SIR! - ATLAS 
Didn't it take a long Makes Muscles Grow 
time to get those muscles ?|f $F = 5 


Will You Let 
Me PROVE 
| Can Make 


Whata / 
difference! 


*‘*‘Have 

put 312 

on chest 

(normal) and 
214” expand 
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‘sue: arms increased 
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For quick results 
Here's what ATLAS | recommend 
did for ME/ ; | CHARLES 





‘Am sending snapshot 
Showing wonderful prog- 
ress.’'—W. G., N. J. 
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DON'T care ] Ww young you are, with Wher uu have learned to de 
| how ashamed a uur present physical velop y« ur St renst h througt Dyne . 
ndition you y he if ye an sir Tension you can laugh at artifi l 
ply raise your arm and f uscle-makers. You simy t t 

SOLID MUSCLI o your bicet ves ! DORMANT iscle-power in ¥ om 
' b i God-given body—watch it increase and 
multiply double-quick into real solid 
MUSCLI % 


‘fos: 
ey 
gen? 
My method Dynamic Tension : 
si turn the tric for you No theory 
¢ ry exercise is practical 
$0 easy Spend only | minutes 
your ow hon From the 


CHARLES ATLAS, Dept. 13, 
115 East 2.3rd St., New York 10, N. Y. 


want the proof that your « t of Dynamic 
Tension” w help make 4 New Man 
ealthy, husky nly g mus 
Send me your free boo. veriast ; Health and 
Strength. ** 
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CLE and VITALITY 


fing! Before Tat through with ya FREE BOOK 
weg Aye ‘ “Everlasting Health 
tice, new beautiful suit of muscle and Strength” 


w M In it I talk to you in straight 
hat’ > ’ Secret? from-the-shoulder language 
Packed with inspirational 
tures of myself and 
jentical natural method that I my lows who became 
eve ved to ange y body from the rength, my way I 
skir ny desnad weakling I was at ‘ what I heipe« 
physique » what I can do 
- ral thrill. send oo 
are becom . oom . 
today, INCE. CHARLES Cc State 
ms ~cimens——mv way Dept. 13. 115 East 23 ity a 
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Address 
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eee SS How to Make 
VeaNetit em Money by Mail 


ewe facts, directions illustrated) for running business 
ui 


using expertiy for YOUR good fortune the em vloyees 
trains Texas which Gov't places at your disposal CHEAP. 


Ge 
orders 2 mail, ship by express or freight or rr get out of the 
et en 14th edition omaet to 576 p Ss. now selling 
It’s ¥ vn winner, Make this ye and the following years worth 

more . rr 


HIS knowledge salty PAYS © 


THE EASY WAY ‘° stertnew 


or expand 
your present occupation. Do it NOW. 


Extraordinary plain, simple skill, know-how 

theory. Fact story of rich exper 

. Rice day-by-day. r 

ard: **t wish | had some money 
this patent would earn me a fortune,’* or 
‘*why can’t my crop pay better?’’ or **i 
wish § knew how to sell this gadget my- 
Self,"" or ‘*why showld my boss alone do 
}—— | Se 1 too know how the money is 
. +» Listen, You do need 





y to start this Rice way. 
7 s thee automaticatiy pays all bills 
same day ren ree no bank loans, pay as yor 
0, no borrowing from relatives or friends, no 
salesmen. Also no wor quickly a home of 
jour own all paid for ‘Rice paid off $5000 
te Aa > sa @ year after using this skill- 


Send for it ; | | 46 Years of PROOF 
NOW OJ . Sounds fishy? Sure bot this has been done 


steadily for 46 years, depression or no de- 
, by the suthor; that is “yy he wrote 

to pass the good word along 

it Zo with anything you have whic h 
able, or with what you are now d ie. ice 
his pay pian go from the start when 
in one room in a city a house 


LARGEST STOCKS OF RADIO ter wer ce 


orders coming steadity of onty $4 for 


; 
each $100 taken in. The popular error to avoid in trying for sales. Business 
A L NIC E UIPMENT won free while others have to pay for it. How to conc e the money-getting 
pa pn Profitable changes from ordinary { a8 1d methods. Not 
t 


sual cut-and-dried pattern. 16. yn gy book In everyday 
a _ tatk by Ri doing day by day what he discios in his book can be 
ALL THE LATEST, best values in Radio! New done by his method. No dictionary writing ( 
« profiting big ake a chance 


receivers, phono-radios, Ham sets and gear, , reing wrth a fortune to you : 
eet igeey builders’ kits, code apparatus, tools, : : , 4 *-- HOW 

Oks, test instruments, public address systems . ¥ its superlative goodness. 
low its ea pattern for success. Cloth bound, ~ 95 

More than 10, 000 items apm | makes Gui ur- > Best seller. Lith edition now 
tion — 


from the aon Pa largest and most complete dress, mail in envelope with money order or check for 
stocks. Send for your FREI copy of Allied’s new $2.95 to * 00 * 
HOWARD ST. HOUSE, Melrose 76E, Massachusetts 


1946 Buying Guide now! 


weveruc raoio BOOKS | | LEARN Mena; CARTOONING 


No. 37-752 .10¢ ; iN =e erans TIME — by Easy Picture Chart Method 
Radio Formulas & Data -* 37-751 10¢ | Simplified ‘Method that has is . 
dio Terms No "* “Preckies,"" ** . Innte 
——_ no No. 37-753 .10¢ | R Fellers,"" ‘Strange As It Seems,"’ 
Handboo 7.780. 10¢ ; Neighbors,’ and many others. Earn while icarning 
Handbook No. 37- | Send . test yc Samples 


Simolified Radio Servicing No 37-755 10¢ 


No. 37-754 2S¢ wo ile npn 
Radio Data Handbook : = 
ALL SIX BOOKS No. 37-799 Schoo! Dept Philadeipht 
Series 


rallel Resistance and 
oo . ado @ Calculator. No. 37 -960 25¢ 


R-F Resonance and Coil 
Winding Calculator. No 37-955 


= ee | Be An ARTIST! 

A L L | ia D R A D i oO ‘ Trained Artists are Capable of Earn- 
ing $40, $60, 575 a Week 

ALLIED RADIO CORP Sc Area Sota se cate 
833 W. Jackson Bivd., Dept. 7-J-6 
Chicago 7, Illinois 
()Send FREE 1946 CATALOG 
[ }Send Six Books No. 37-799 
[JSend Books checked above $...enclosed 
{_JSend Calculators checked above 
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course . rt experience necessary 
- profited by our practical 
methods since 1914. TWO ART OUTFITS fur 
nished Full information in FREE BOOK 
“Art for Pleasure and Profit.’’ Write today 
Sate age. (Training aveilable under Gl. Bill). 
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| INVENTORS 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 











A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years. 

The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U.S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 


A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon request. 


























eae A. O'BRIEN & HARVEY B. JACOBSON 
egistered Patent Attorneys 
Patents 62-J Adams Building, Washington 4, D. C. 


Please send me bookiet containing information regarding 


Trademarks H patent protection and procedure. This request does not 


obligate me. 


Copyrights | Name J 


ee ae SE rae 








Registered Patent Attorneys ee (Please write or print pleinly) 
CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


62-3 Adams Buildina + Washington 4, D. C. 





== LETTERS 


, 


“Shooting” Stars a Century Ago 
Sir: 

In the article, “When Suns Explode,” 
(PSM, July ‘46, p. 108) . . . you stated 
that “photography was young (in 1866) 
and pictures of stars were not possible.” 
Actually, the first application of photography 
to astronomy was in 1840 when Dr. John 
William Draper of New York obtained a 
daguerreotype of the moon. The first suc- 
cessful star picture was taken in 1850 with 
the 15-inch telescope at the Harvard College 
Observatory 


Manufactured and G-aranteed by Pyroil Company, 


W. V. Kidder, Founder, 163 Main Street, La Crosse, Wisconsin. 


Tuomas W. DONNELLY 
Washington, D. C. 


Dr. Donald H. Menzel, of Harvard, who 
wrote “When Suns Explode,” admits the 
accuracy of Reader Donnelly’s facts and was 
aware of them. His thought, in ignoring 
the pioneer sky photographs, was that their 
pictures were of insignificant scientific value; 
they were stunts and not @ well-developed 
process widely applied for recording the 
status of the heavens. 


Where ‘‘New Ideas’’ Come From 


Sir: 
Please send me information concerning 


START 


ME 


WIN THE FIVE HUNDRED MILE MEMORIAL DAY RACE 


AT INDIAIAPOLIS TobaY. 


your regular monthly feature, “New Ideas 
from the Inventors.” Does Popular Science 
Monthly buy these ideas or do the inventors 
have them patented and then submit them? 
Perry CrLark, JR 


GEORGE ROBSON 


HELPING 


BY CONDITIONING MY 


Philadelphia, Pa 


Neither. The U.S. Patent Office publishe 5 
periodic announcements of the latest patents 
it has granted. FSM selects those ideas that 
seem most likely to interest its readers and 
does a reporting job on them. 


SPEED OF 114 MILES PER HOUR. 


ith, Sth, 7th and 9th place winners used Pyroil. 


CAR WITH PYROIL DURING TESTS AW QUALIFYING 
RUNS AND USING PYROIL IN THE RACE FROM 
TO FINISH I MiOW HELPED ME WLN WITH A 


MY SINCERE THANKS TO PYROIL IN 
ATEXAGE 


PYROIL COMPANY 
LA CROSSE, WIS. 


3rd, 
For dependable lubrication ask your gas station attendant to add Pyroil, 











Happy to Oblige 


2nd, 


Sir: 

I have been invited by the Physical So- 
ciety of London to deliver a paper at the 
symposium on low-temperature research at 


Men who know best depend on Pyroil. Of the winners of the 500 mile Memorial Day Race at Indianapolis, 


Ist, 
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INVENTORS 


* T.. Rules of Practice of U. S. Patent 
Office advises—unless the inventor is quali- 
fied to handle such matters—that he employ 
the services of a competent Patent Attorney 
in the preparation of his Patent Applica- 
tion. We are Registered Patent Attorneys 
fully qualified to represent you at the Patent 
Office. 


in patent practice, we believe, enables us 


Our long and varied experience 


readily to understand inventors’ disclosures, 
to advise what is probably patentable, alter 
conducting preliminary patentability inves- 
tigation of prior U. S. patents, and to draw 
your specifications and claims in such man- 


ner as to present clearly the novel features. 


Patent Laws Favor the Inventor 
Who Acts Promptly 
Remember, the details of your invention 


do not have to be 100% perfect before you 


can obtain patent. Unwise inventors often 


devote considerable unnecessary time work- 
ing on unimportant details of their devices. 
This is expensive, hazardous and unneces- 
sary. First step is to have us conduct 
search for the prior U.S. patents and render 
a report as to its patentability. Our Search 
Report is very valuable to you in that it 
clears up the course you should take in re- 
gard to your invention. If our Report is 
favorable, this report of the patentability 
of your device shows that your chances 


of patent protection are in your favor. 


Have Patent Protection First 


Unless you safeguard your invention by 
obtaining a patent, thereby securing a 
monopoly on same, it may become “public 
property,” free to be made, used and sold by 
anyone, or it may be patented by some other 


person. 


MecMORROW,. BERMAN & DAVIDSON 


Registered Patent Attorneys 
142-V Victor Building, Washington 1, D. C. 


McMORROW, BERMAN & DAVIDSON 


e 
COPYRIGHTS 
PATENTS 
TRADE MARKS 


Name... 


142-V Victor Building, Washington 1, D. C. 
Send me further particulars on how to protect my invention and 
“Invention Record” form at once. I understand that this request 


does not obligate me. 


Registered Patent Attorneys 





Address 








L City 


State J 


——=— — — (Write or print name clearly)? - - —- —- = 
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Le ee ae ee ee CUT COUPON ALONG THIS LINE 


Give yourself the Backing Of a 
GREAT GROWING INOUSTRY, 





leading 
Trained 
repair, 


and Air Coriditioning have 
place in fast growing flelds of our time 
men paid well to service, install, maintain 
rebuild household and commercial - 
refrigerators Important new de | es 
elopments such as Frozen Foods 

and many new indu 


- ea = 
Demand for commercial installa- [/ ai f 
tions in restaurants, butcher shops Be Sas 
taverns. florists > »t . 
oris bakeries, et« ir nw 
> re—. 
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conditioning in homes, offices, shops 


@Refrigeration 





strial izes 


START NOW—Full and Part Time Earning 


There may again be such opportunities for men 
who want obs or business of their own to get 
in on ground floor and go up fast! 
Mar started with small investment 
who built growing business 
~ over 17 and under 60 learn how 

1 can get started. CONSULTA 
TION AND PLACEMENT SERVICE 
WHETHER YOU ARE INTEREST- 
ED IN WORTHWHILE JOB OR SET- 
TING UP YOUR OWN BUSINESS 


never 
better 


good 


ASL 


Bogin Trainin 
ome Dir 


Begin 
home 
in our big 
y come directly 
At home you get T.l 
SHOP PROVED HOME 
STUDY instruction—actual 
shop experience has gone 
into the practical lesson 
assignments. That is why it 
is easy for mechanically in- 
clined men to learn by our Home Study training and 
start on actual refrigeration work 
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training av silat e to ¥ : 
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at Home 
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Commercial rades inst ro aseee 
1408 W. Greesiea! Ave. mB Wi j 
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Fill Out, Cut Out, Mail Today 


FACTS FREE for Men Who Want to Get Ahead 
COMMERCIAL TRADES INSTITUTE, Dept, A-19 

1400 W. Greenteat, Chicago 26, ti. 

Send free illustrated Brochures and other information about 
Refrigeration and Air Conditioning 


Veteran Non Veteran 
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ADDRESS 
cITy STATE 
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the University of Cambridge. They want 
completed manuscript, together with prints, 
so that the paper may be published. . . . 
May I have permission from Popular 
Science Monthly to reproduce three photo- 
graphs for publication with this paper in 
the proceedings of the Physical Society of 
London: (1) the view showing the top of 
the bolometer, (2) the scanning mirror, and 
(3) the arrangement of gears and rheostats 
scanning mirror... 
DonaLp H. ANDREWS 
Johns Hopkins University 
Baltimore, Md. 


used in driving the 


PSM, always happy to serve scientists in 
this way, was especially glad to send the 
requested prints to Dr. Andrews, inventor 
of the superconducting bolometer, who so 
effectively assisted Associate Editor Mann 
in the preparation of his article about it 
for the July issue. 


“Mouth of Hell’’ 


Sir: 

Rummaging through my old issues of 
PSM I came to a matter of particular inter- 
est to me on page 108 of the October 1944 
issue. The article was entitled, “Closing the 
Mouth of Hell,” and explained how Mexican 
authorities closed a hole in the earth, 475 
feet deep, because of the increasing number 
of tragedies occurring there. 

The National Speleological Society, of 
which I am a member, is a scientific organi- 
zation of men and women devoted to the 
study of caves and caverns. 

As long as there is the faintest possibility 
of there being a passage at the bottom of 
this shaft, or a possibility of remains of 
Aztec human sacrifices, etc., we intend to 
go down and see it. We are sadly lacking 
however. Is the hole in a 
limestone area? Is it an earthquake fissure 
or a natural cavernous hole? Can we get 
in by digging under the sealed-over entrance 
without harming it? How do you get to 
the place? 


in information, 


R. L. TANNER 
Arlington, Va. 
Speleologist Tanner has been referred to 
fellow enthusiast for the underground, 
Prof. Augustin Aragon Leiva, of Mexico 
City, who is an authority on the “Mouth 
of Hell.” 





UDELS ION 
a _AIR SONDIT TERING. GUIDE. 140.34 


280 Pages, Fully Illus. Covering 
a A an” Ab. ae 3. & repair of a com- 
mercial & industrial refrigeration & air conditioning. A gold 
mine of essential important facts for engineers, servicemen, users. 


UpELS CARPENTE UILDERS 
A ae TERS & B & 


° Se eeeeeeeeeeeeeeeee 
A = illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 illustrations, flexible covers. Pocket size. 
Each volume sold separately $1.50 @ vol. 


AUDELS AUTOMOBILE GUIDE.....$4 
A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
sree Told paces fully’ illustrated. 63" chapters. Indexed. 
nes. ) a strate 2 a 
Standard book for mechanics. New fluid drive covered. A U to E LS 


ee os MECHANICS 


theory, operation and maintenance of modern diesel engines in- 


cluding G: al Motors 2 cycle Diesel. 384 pages, fully illus., 
flexible bincing, pocket size. All details plainly brought out, this GU IDES 4 { {f- 


[PLUMBING (01.15 


book is of extreme value to engineers, operators & stu 


AUDELS WIRING DIAGRAMS......$1 

Grisal coperstun Ip shawe eeatie how $0 wise spperame tor brat” 

trica pa le 3 

clamor, Hlgiy Wesered Piet Goapanioe | AN RUSE. GSE tS A eee peroprys 
EAM se the brains and experience of others in these Guides of the 

AupELS iS PLUMBERS & ST FITTERS Trades, Save time and money with right methods, short cuts, 

A ,oUlD DES. Assistant & Ready Reference, Explains in ;$6 labor saving ideas. CHECK NOW! You can look over any Audel 


language & by clear illustrations, diagrams, charts, graphs, pic- : : . ar 
tures principles of modern plumbing practice including Marine Guide in your home, Start the Easy Payments if satisfied, 


Pipe Fitting and Air Conditioning. Vols.—1670 Pages=—3642 
Diagrams. Pocket size. Each Vol. Sold Separately $1.50 a Vo. —™ 2 2 mw CUT H ER E 7 2 bw a eo 8 


AUDELS SHEETMETAL WORKERS iM AIL ORDER 


Practical onnee eer. Findaméntals or” Sheet “Meta ‘Work, 
e mn e written. ssentia 
important facts. figures, pointers in everyday language, Bet. 1ndex. i eS way etry -23 poe nag oy ote ° 
ease mail me for ays’ free examination the 8 
AUDELS RET METAL 4 t marked (X) below, I agree to mail $1 in 7 days on each 
net ATT TE Experts for Sheet Metal Workers, L ayout Men & 5 ees po = —— and to further mail $La month on each 


Mechanics. A Practical Encyclopedia in 10 Sections, size 7 x 10 
hm) Bry Re PB If I am not satisfied with Guides I will return them. 


Facts. Fully indexed for ready reference in answering your layout 
problems. Covers all phases of sheet metal work including Pattern ~-Audels OIL BURNER GUIDE 


Cutting, Pattern Development é Shop Procedure, ii Audels REFRIGERATION & Air ir Conditioning Guide. e 


AUDELS ANSWERS ON seiaailll B Augets dels PUMPS,MYDRAULICS RAIRCOMPRESSORS 


E PRINT READING. “3 Audels WELDERS GUIDE sees 1. 
For BLUE | & Builders. Covers all types ‘of ding \Audels BLUE EADING 
including ship & airplane, 376 pages, fully of blue print DAudels SHEET METAL WORKERS Han .. Book 


AUDELS NEW MACHINIST & CAudels SHEET METAL PATTERN LAYOUTS . 
TOOLMAKERS HANDY BOOK.. 3:34 ATHEMATICS ond CALCULATIONS * 


Covers OL pome shop practice in all its branches. 8 pr ‘ac- 

tical books in 1. New from cover to cover. Tells how to set up & OOLMAKERS Handy 
operate lathes, screw and milling machines, shapers, drill presses 

and all other machine tools. 1600 pages, fully illustrated, 5 x 6% 
x 2. Indexed. 5 sections. 1—Modern Machine Shop Practice. 2—= 
Blue Print Reading & How to Draw. ene & Mathe- 
matics for Machinists. 4—Shop Physics. 5—How to Use the 
Slide Rule. 60 chapters, Easy to read end understand 4 A ebop 
companion that answers your questions. 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for ho dy or reference. 700 pages, 550 1 
Practical mathematics ton beginning. How to figure qperontts. 
Easy, correct methods covering a complete review. Il & Index: an 
AUDELS HANDY BOOK OF 0 ERS & GROWERS GUIDES (4 vols.) 6. 
— ENGINEERS & FIREMANS EXAMINATIONS 
PRACTICAL ELECTRICITY iAudets EN rd tactics Ga 


For PRACT! engineers, electricians & all electrical ‘workers. 


ery 





Peyeeepp 


pyr 


rreh pepeee 


1440 Pages, 2600 Illus. Covers important electrical inf ti 2, . 
in handy. form—ineluding Marine W iring, Radio Principles, udels eaten ons Poneineed ENGINEERING ° 
Welding. Indexed. A Key to a practical understanding of electricity. CAudels ELECTRICIANS EXAMINATIONS ee 
AUDELS RADIOMANS GUIDE... .. .$4 Danae Handy Book of PRACTICAL ELECTRICITY 
Modulation, Television, etc., Aircraft & Marine Radio. For radio Bf | Audets ELECTRICAL POWER CALCULATIONS . 
yt — M100 illustrations & gp  Audels ELECTRONIC SEVICES 
engineers, servicemen, amateurs. 772 pages. ustrations <2 2 
Todex. ‘Audels ELECTRIC Dict - a 


Diagrams. Photos. Review Questions & Answers, Reference 

Autientic, clear, concise, Audels R UID 

AUDELS ELECTRONIC DEVICES... $2 B CAudeis NEW ELECTRIC LIBRARY ai Si.S0 » Voiume 
Tells What You Want to Know About Electric Eye. Easily t Under- Vols, f, i, Ht, IV, V, Vi, Vil, VINE, EX, X, XE, XO8 
stood. Covers photo-electric cells & their applications, Amplifiers, 
illumination, frequencies, voltage, photocell, tubeg, Ohm's Law, 
wiring diagrams, etc. 


AUDELS WELDERS GUIDE..........$1 


A concise, practical text on operation & maintenance of al! welding 
machines for all mechanics. Over 400 pages, illustrated. Covers all 
methods of electric and pas mnt ttnrtenae nes Welding including girplane work. Occupation 


AUDEL, Publishers, 49 W. 23 St., N.Y. 10 Bemptoyes by 
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NOW? Enjoy Learning to Speak § The Merriam-Webster Book of 
AT 


Big opportunities and jobs waiting for 
those who can speak Spanish. Millions 
dollars being invested in Mexico, 
Central and South America—business 
rave ncreasing every day Now 
ibility to speak Spanish will mean 

re to you than ever before. 


Only IS Minutes a Day 


The COR apy METHOD, famous for 
OVER 60 Y RS. te ou to speak 
Spanish L xe A NATIV E. Right in 
your o home, relaxed nd at ease 


o & child learns helps you use the right word 
oe ewes in the right place 


easy -to-understand 

CORTINA recordings. EVERY WORD J EBSTER’S DICTIONARY OF SYNONYMS 
CLEAR AS A BELL clarifies distinctions between Synonyms, giving 
their Antonyms and Analogous and Contrasted 
Sd 5 Da | Words, explains differences in their shades of mean- 

en on ys ae ing, and illustrates usage. Alphabetical listing and 
cross-indexing of every entry. Prepared by the expert 

THOUSANDS have learned Spanish, this staff of Webster's New International Dictionary, Sec- 
al kK. easy way for Pl EASURE and ond Edition. Over 900 pages, thumb index, $4.00. 
— ie pu A ha. A. ~— Ra a At your bookdealer, or from the publishers. G. & C. 
Bhis famous method fully and tells how Merriam Co., 622 Federal St., Springfield 2, Mass. 
you can try it in 

your own home for 


NY » days. NO COST 














j IF T DELIGHT 
_— Mai coupon for 


f boo 
Ye re ook 


K © Write Today-NOW/ 


tn hen I in MM 
§ CORTINA Academy (Established in 1882) 
§ Dept. 129, 105 W. 40th St., New York 18, N. Y. 








SPANISH French Italian 


if you can Read English 


| YOU CAN LEARN 
pow ac sccececscecscenttccaced | MUSIC AT HOME 


BARGAINS without a teacher! 


TUM LABS ON RADIO 
CATALOG Way Varo kas eS 
ELECTRONIC men t r hes than 7e her and play it by — 
pty ee Bookiet and Print and 
lopedia of ra ‘ tas ru music Btelel aaa 
dio and electronn equiy t ¢ doubt « hether ‘ wel 8 5 ‘ 
you could mention a single part that isn’t listed = School of Music, 89 Brunswick Bidg., 


un the Lafayene catalog, or find prices that 


come anywhere as close to rock-bottom as School of Music, 89 Brunswick Bidg.. New York 10, WN. 

these Get on the ma g list, nght now e e Free kiet 1 Print and ture Sample 

and be among the first to receive the play (Name Instrument 

guant-sized bargam cacak ® from the —_— f . ’ 
/ "te 7 Have y 

biggest radio parts sv ers im the we as) / 4 r : . 

"BS “ f upp! f trument . . ** *** Instrument? 


LAFAYETTE RADIO <= : vis’ ial 


Tom mass 
100 SIXTH AVE Dep? Ki-6. NEW YORK 13 eewaen. 0. 4 





POPULAR 
2 SCIENCE 





LET ME TRAIN YOU 


for RADIO ELECTRONICS & TELEVISION 


i'll 
Supply 


FULL RADIO SET 


for SIMPLIFIED INSTRUCTION — PRACTICE & TESTING 


Beginners Learn FAST /~ 


START NOW! Big Developments) 
Ahead in F. M., Radar, Television\ 


MAKE GOOD MONEY IN 
a Business of Your Own 
.-.0F a Good Radio Job. 


The offer I make you here is the 
opportunity of a lifetime. It’s 
your big chance to get ready for 
a wonderful future in the swiftly 
expanding field of Radio-Elec- 
tronics INCLUDING Radio, Tele- 
vision Frequency Modulation 
and Industrial Electronics. Be 
wise! NOW’S the time to start 
Opportunities ahead are tremen- 
dous! No previous experience is 
necessary. The Sprayberry Course 
starts right at the beginning of 
Radio. You can’t get lost. It gets 
the various subjects across in 
such a clear, simple way that you 
understand and remember. And 
you can master my entire course 
in your spare time 

You Do Practical Experiments 
There's only one right way to 
learn Radio Electronics. You 
must get it through simplified 
lesson study combined with ac- 
tual “‘shop’’ practice under the 
personal guidance of a qualified 
Radio Teacher. It's exactly this 
way that Sprayberry trains you 

supplying real Radio parts for 
learn-by-doing experience right 
at home. Thus. you learn faster. 
your understanding is clear-cut 


I'll Show you a New, Fast Way to Test 
Radio Sets Without Mig. Sulpnest 


The very same Radio Parts I supply 
with Course for gaining pre- 
experience in Rad Repair work uy 

adapted through am 4 exclusive 


Spray + vagy Procedure to serve 
for complet fast, accurate Radio 
Receiver trouble- shooting. Thus un- 
pod Seeegee try methods. you do not 

ent of outlay for manu 
facture 4 Test Equipment 


Succeed As a Radio-Electronician 


My training will give you the broad 
fundamental principles so necessary 
round, no matter which 
adio you wish to special 
make it easy you to 
learn Radio Set Repair and Installa 
tion Work. I teach you how to install 
and repair Electronic 
f be a fully 
“TRONICIAN equipped with 
and knowledge to perforr 
effic tes ntiy_ and to make a wonderful 
suce * of yourself 


Read What Graduate Says 
“One Job Nets About $26.00" 


‘Since last week I fixed 7 
radios. all good-paying jobs and 
right now I am working 
amplifier system. This job alon« 
will net me about As 
long as my work keeps coming 
n this way I have only one 
to say and that is ‘Thanks’ 
Rey ny ~ O and I 
aid to boast abc 
BENJAMIN 
Conn 


word 
to my 
ADRIEN. ‘Nort? 
irosvenordale 


DON’T PUT IT OFF! 


Get the facts about my training 
firet important 
money-making 
of your dreams. All fea 
are ful explained my 
illustr sted Lat, 
mes 
v fuahle 
be glad to own 


MAIL COUPON AT ONCE! 


= 


“Hew Te Read Redie Diagrams and Symbols" 


a valuable new 


plains in simple 
understand any 
cuit. Includes 
symbols. Send 
and along with 
big FREE 
scribing my 


tronic training. 


RUSH 


COUPON 
r BOTH 


Sa eeeeuees i 
SPRAYBERRY ACADE 
F 


book which 
English how to read 
Radio Set Diagram or cir- 
Radio 


ex- 
and 


translations of all 
for this FREE 
it I will send you another 


book now 


book de- 
Radio-Elet- 


f, 
a fe 


MY OF RADIO 
t 


. L. Sprayberry, Presiden 
Room 5596, Pueblo, Colorado 
Please rush my FREE copies of 
MONEY in RADIO, ELECTRONICS and TELEVISION’’, 
and ‘“‘How to READ RADIO DIAGRAMS and SYMBOLS" 


“How to MAKE 


(Mail in envelope or paste on penny postcard) 
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/ Why Trust to Luck for Your Future? 
° Chore lhe Field tit feu 


GOOD JOBS, STEADY 
WORK,a REAL FUTURE! 


Then Get Practical Shop Trdining 


y, at COYNE in Chicago..and Get Out | 
’ of the One- -Operation Job Rut/ 





raid 

(‘pe Ge eC ok 
Le LS G 3 

LA. | 

se a? 


* ee 
edi 
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See What COYNE can do ra YOU 








ADIO 


“ELECTRONICS 
and TELEVISION 


THIS TRAINING INCLUDES: 


Radio and Electronics principles; circuits, tubes, con- 
densers, coils, volume controls; assembling, wiring and 
trouble shooting on radio receivers; auto radio; F.M. 
(frequency modulation); public address, sound and 
television ; how to set up a radio business of your own. 


SEND COUPON FO 


COYNE Gives “‘All-Around” Training 


Many fellows have what they consider a good job, yet it may 
be actually only a “‘one-operation” type of work. They are not 
able to go into other branches of the same field because they 
lack training. At COYNE you learn many branches of 
Radio-Electronics. You get “all-around” knowledge to pre- 
pare you for the BEST that the future has to offer! 


Student Finance Plan 


I make it easy for you. If you don’t have much cash, I'l] 
arrange to finance most of your tuition and you can pay {ft 
{n small monthly installments after you complete your training, 
We'll even help you get a part time job if you wish, so you 
can earn while learning. My Lifetime Employment Service is 
free to Coyne graduates whenever you need it. I have many 
plans to help you. Coupon brings all details. MAIL IT NOW! 


INCLUDED! VETERANS! 


Added training in Coyne is also castoped to train 
INDUSTRIAL th se who vm “rp training 


ELECTRON. under the I. Bill of Rights. 


R BIG FREE BOOK 


Dozen of Pictures 
and Vital Job Facts 
..- Yours FREE 


I have a big FREE BOOK on my 

training in Radio-Electronics. It 

shows dozens of scenesin my fa- 

mous shops—tells how easily and 

quickly YOU can prepare for a 

jwonderful future. Just fill in 

" coupon below, then mail in 

envelope or paste on post card. 

No salesman will call. YOU will be the sole judge. Your future 


{s at stake—don't delay. Rush the coupon to me—NOW, 


H. C. LEWIS, Pres., Radio-Electronics Div. 


COYNE ELECTRICAL SCHOOL 


500 S. PAULINA ST. Dept. 66-4H CHICAGO 12 


Check the coupon for special ® yy GC, 


. ‘ Lewis, Pres., 
ICS and = G.I, Bulletin. ® COYNE ELECTRICAL SCHOOL, Radio-Electronics Div. 


Electric A és Also facilities for men with phys- 
Refrigera- ( 4 ical disabilities, whether due to 


® 500 S. Paulina St., Dept. 66-4H Chicago 12, Ill. 
I want to build a REAL FUTURE for myself. Send your 


. : bs * 
tion Now we war or other causes. @ big FREE BOOK on Radio-Electronics, also details of your 


Included. Cc heck coupoa for 


.. MAIL THIS TODAY / 


Student Finance Plan. Check if you are interested in in- 
formation on the following: 


D Send special G.I. Bulletin DO Physical Disability details 
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Increasing your hold on your job 
and giving yourself a chance 
for advancement 


Few men deliberately plan to 
work persistently on ecif improve- 
ment. If progress comes naturally 
they're happy: if it docan’t, they 
worry or ignore the situation. Yet 
it ts possibile to pay attention to 
self-improvement with consider- 
A noticeable 








able hope of success 
degree of advancement is practi- 
cally assured any one who wil! 
make an Intellicent and persiatent 
effort. Thousands of men have 
proved thie for themeecives, with 


The Croft Library of 
Practical Electricity — 


The Croft Library ts a complete electrical educator, It ts founded 

m 20 years of shirt.sieeve experience—on work as tt te actually pty It ‘s 
jammed from cover to cover with the kind of hard-headed facts you want. 
Written so that the beginner can easily understand it, yet so sound, so thor- 
ough, thet it ts the dally guide of 59.000 highly paid electrical wartee and 
engineers oft tells you the things you need to know about motors, genera- 
tors, arma commutators, transformers, circuits, ewitchboards, distribe- 
tion aystems—electrical machinery of every type—wirtng for light and power 
wirtng of finished hatldings—anderwriters and municipal requiremente—tile- 
Mination In its every phase —the most improved methods of lighting lampe—aend 
lamp effects, ete.—how to do a complete job, from planning it, to completion. 


No money down — easy pa: ts 

Fill im and mat! the coupon attached and we will send you © eet of 

— volumes for ten days’ examination on approval Wet Nabe S ae risk— 
assume no obligation. If you decide to keep the books, in ten 

} vo and the belance at the rate of $4.00 a month. Send the coupon NOW and 

Bee the hooks for vourself 

= MCGRAW-HILL BOOK Co. "330 W. 42nd: St., New York 18, N.Y 2 

Send me for ten days’ examination on approval the Croft Library of 

Practical Electricity, 7 vols. If satisfactory I will send you $3.50 in 10 

days and 00 monthly anti] the price of $19.50 ts paid. If not wanted, 

Seely aan So boske pestoata (Te insure msure prompt shipment write | 

Diainty and fill in ali lines. 

Name 

Home Address 

City and State 

Company 

Position 
Se ee 











NOW IS THE TIME 


for a Business of your own 


SERVICE 
REPAIR - INSTALL 


GET ALL AROUND TRAINING FOR THE EFFICIENCY YOU WANT 





A FEW SHORT WEEKS CAN 

MAKE ALL THE DIFFER. 

ENCE LEARN-BY-DOING IN 
OUR WELL EQUIPPED 


lishing plating weld 


r. motor 
Trained er ‘ 4 
, 


Tremendous demand for washers, 

electric stoves, trons, mixers, ap- 

Pp ———w af all kinds in homes, on 

al development bringing 

te ity te thousands of more 

Practical shop training— 

how to use precision and 

repairing, maintaining, servic- 
From small start you 


ppl e y 
CONSULTATION AND PLACEMENT 


. growing business 
SERVICE WHETHER YO! ARE INTERESTED IN WORTHWHILE 
408 OR SETTING UP YOUR OWN BUSINESS 

EASY ro LEARN at NATIONALLY KNOWN SCHOOL 


alien 





ernment plus mo: — y sub stetence 
mall « on 
a € J (Low hs hit1ON, 
EASY TE i are not a ve 
Roohense Woatntn School Dept. ‘c 19 
Dic. of Commercial Trades lustitute 


6312 No. Broadway, hicage 40, Mm. 





Mail dey 


FACTS FREE = Men Who Want 4 Get Ahead 
APPLIANCE TRAINING SCHOOL Dept. C-1 

Commercial Trades lastisate 

a >, —~ nae 

Brochures’ and Repair 


' 
| 
| 
! 
NON VETERAN | 
| 
| 
4 


information about 
ntenance 


VETERAN 


ADDRESS 


cITy 














Men and Women—Get set NOW in an 
INTERESTING and PROFITABLE 
LIFETIME CAREER 
Veterans: MANY LIBERAL ALLOWANCES 
UNDER “GI” BILL OF RIGHTS 
Address: Dept. A 


— ods, COLLEGE 


(om = 


PHOTOGRAPHIC (iz 


SAN ANTONIO, TEXAS 





STUDY AT HOME tions Ay typ 


and public life. Greater opportunities now than ever before. 
- Mi . We guide you 


ip 
Ss antaeke anaes Benase pero 





Harmony, Arranging. 
must accompany inquiry. Low cost 
Suite U412 Oak 


ENGINEERING, ection. Serv- 
icing, Electronics, Aviation, Marine 
& Police Radio taught thoroughly 
48 weeks’ Engineering course equiv- 


alent to 3 years’ college radio work. Approved Veteran Train- 
ing. Co-educational. Catalog upon request 


Valparaiso Technical Institute. Dept. 503, Valparaiso, Ind. 


Pp CGH PORTRAIT PAINTING 
® Under unique Stuart System, men 


AT HOME 
and women with no known talent 


paint exact oil or charcoal like- 
nesses. Study the evidence in the 
31 Portrait Brochure of samples 
Many earn while learning. 300k 
is free on request. 


"hesy seems 
ood Bi 








STUART STUDIOS, "°°" fanscsuit?3e"iaat C=" 
Please send me free book and outline of lessons 


Name 


Street 








City 





OF course, you are. You’ve seen that lack of a high school 
education—or its equivalent—is a terrific handicap in trav- 





eling the road to success. In many organizations, such edu- 


cation is required for almost any peacetime position. 

By recognizing this fact, you've taken a step forward. 
Now, act upon that realization—and you can make giant 
strides toward your goal in life. 

If you are one of the thousands who left high school to 
engage in war work — your time to make up lost education 
is Now. You can do this at any time but the longer you 
delay the more difficult it becomes. 

By all means, return to high school if your circum- 
stances permit. If that isn’t possible, act today to obtain 
the equivalent of a high school education the |. C. S. way. 





4.3 ie specially organized to serve those unable to 
attend residential schools. You study at home or on the job 
..- learn while you earn .. . acquire a high school education 
in a surprisingly short time. I. C. S. educational standards 
are high. Costs of I. C. S. Courses are astonishingly low. 
Mail the coupon today for complete information. 


BOX 7668-L, SCRANTON 9, PENNA. 
Without cost or obligation, please send me full particulars about the course before which I have marked X: 
HIGH SCHOOL O Refrigeration [) Steam Fitting () Radio Operating O Mechanical Drafting 
Business and Chemistry Courses 0 Radio Servicing ) Mechanical Engineering 


Academic Courses O Chemical Engineering lelegraph Engineering Mold-Loft Work 
} Accounting } Chemistry, Analytical Electrical Courses Patternmaking— Wood. Metal 


0000 


2) Advertising 





} Arithmetic Chemistry, Industrial OC Electrical Drafting Reading Shop Blueprints 


Chemistry, Mfg. Iron & Steel 
Plastics — 


O Bookkeeping 
Business Correspondence 
Business Management 
Certified Public Accounting 
Commercial 
Cost Accounting 
Federal Tax 
First Year College 
Foremanship D French 
Good English 

) Higher Mathematics 
Illustrating Motor Traffie 
Postal Service 
Salesmanship © 
Sign Let ering 
Spanish Stenograp! y 
Traffic Management 
Air Conditioning and 
Piumbing Courses 
Air ( 

-) Heating 


Secretarial 


10 OONOO 


onditioning 
©) Plumbing 


of 


Name— 


Cite... 


} Petroleum Refining 
] Pulp and Paper Making 


Civil Engineering, Architec- 
tural and Mining Courses 


) Architectural Drafting 


Architecture 

Building Estimating 

Civil Engineering () Coal Mining 
Contracting and Building 
Highway Engineering 
Lumber Dealer 

Reading Structural Bluepr 
Sanitary Engineering 
Structural Drafting 
Structural Engineering 
Surveying and Mapping 
Communications Courses 
Electronics 

Practical Telephony 

Radio, General 


State 





Working Hours A.M. to 


P.M. 





Special tuition rates to members of the Armed Forces 
Canadian residents send coupon to International Correspondence Schoole Canadian, Ltd., 


oO Electrical Engineering 


Electric Light and Power 


) Lighting Technician 


Practical Electrician 


©) Power House Electric 


Ship Electrician 
internal Combustion 
Engines Courses 
Auto Technician 
Diesel-Electric 
Diesel Engines 01 
Mechanical Courses 
Aeronautical Engineering 
Aircraft Drafting 

Flight Engineer 

Forging 0 Foundry Work 
Heat Treatment of Metals 
Industrial Engineering 
Industrial Metallurgy 
Machine Shop 


Aviation 


Gas Engines 


) Machine Shop Inspectic 


Home 
iddress 


Present Position 


oor 


Sheet-Metal Drafting 
Sheet-Metal Worker 

Ship Drafting Ship Fitting 
Tool Designing loolmaking 
Welding—Gas and Electric 
Railroad Courses 

Air Brake } Car Inspector 
Diesel Locomotive 

Locomotive Engineer 
Locomotive Fireman 

Railroad Section Foreman 
Steam Engineering Courses 
Boilermaking 

Combustion Engineering 


) Kngine Running 
0 Marine Engineering 


] Steam Electric 


Steam Engines 
Textile Courses 


) Cotton Manufacturing 


) Rayon Weav'¢ 


Textile Desig’ ng 
Woolen Manufacturing 








Length of Service in World War li 
Enrollment under the G.I. Bill of Rights approved for War II Veterans. 


Montreal, Canada. 























PATENT 
PROTECTION 
for INVENTORS 


A PATENT IS A VALUABLE RIGHT 
On the basis of a provision in the Consti- 
tution of the United States, Congress has 
established a system under which inventors 
may secure the exclusive right to prevent 
the unauthorized use, manufacture and sale 
of their inventions for periods of seventeen 
years. The inventor secures this protection 
by obtaining a patent from the United 
States Patent Office. 


ictor J. Evans & Co., \ 

established in 1898, has 
a staff of experienced reg- 
istered patent attorneys, 
available to represent in- 
ventors in the preparation 
and prosecution of their 
cases before the Patent Of- 
fice. Detailed information 
and the steps to be taken 
in obtaining patent protec- 
tion will be furnished upon 
request. 


FORM BELOW FOR 
' MAILING CONVENIENCE ¢ 














Evansa Co. 
Verb. Vr. Grave 


REGISTERED PATENT ATTORNEY 


Main Office: 140-K Merlin Building, Washington 6, D.C. 
Pittebargh Office: 521-C Empire Building 
Los Angeles Office: 738-C Security Building 
Please forward to me detailed information re- 
garding procedure to obtain Patent Protection. | 


| Name. 
| Address. 


| City and State 








SHORTHAND 
IN 6 WEEKS 


LEARN AT HOME—LOW COST 
Write 120 words per minute. Easy for adults. 
Famous Speedwriting system. No signs or symbols; uses ABC's. 
Easy to learn and use. Fast preparation for a position. Nation- 
ally used in leading offices and Civil Service: also by executives, 
writers, speakers. lawyers, scientists. students at college. Over 
100,000 taught by mail. The very low cost will surprise you. 


23rd Year. 
WRITE FOR FREE BOOKLET TO 





Dept. 2609-6, 55 W. 42 St., N. Y. 18 y, 








BE INDEPENDENT! BE YOUR OWN BOSS! 


BE A WATCHMAKER 


Let an experienced practicing staff of watchmakers 
teach you this lucrative trade. Course includes 
necessary tools and jeweled timepiece. Write for 
complete facts 

TERRE HAUTE SCHOOL OF WATCHMAKING 
Post Office Box 1408 Terre Haute, Indiana 








You can learn Jy A. was fancy ornamenta: 
social and advancement. in your own 
spare time ee — y Simplined ethos irite for my free book, 
te Become an Expert Penman,’* which shows what others Kove ve 
‘omplished by taking my Courses. Send Ife for one of my favorite 
Pen Points and your name with a beautiful flourished bird written 
on @ card, Write today 

Tv. M, TEVIS, BOX 25R, CHILLICOTHE, MO. 














Do you want 


.. to go to College? 
..or to enter a Profession? 


(Such aa 4 hitect Nursing, D 
Teaching, Social Work, Osteopathy, Beauty Celtors, 
Optometry, Embelming. Chiropody, Low, Medicine, ete. ) 


.. or get an Office Position? 


et anywhere, you practically MUST Qfnish High School 
rinst You can complete our simplified High School Course 
in SPARE time at home, as FAST as your time and abilities 
permit. Equivalent to resident school work—prepares you for 
college, pre-professional examinations, ry. 
Standard texts furnished. Diploma. Credit for H.8. subjects 
already completed. Single subjects if desired. Low tuition, easy 
terms. American School, Chicago, est. 1897—endorsed by educa- 
tors. Finish your high school education NOW. Write Topat! 


alta School Course 
at Home Finish in 2 Years 


heerican Schoo Dap. 646, Drexel Avo St St Chane 
Gentiem Send me FREE information covering special train- 
ing in subtests checked below. No obligation on my a 
2 High School Course Diese! Engineer! 
Electronics, Industrial Drafting and Design 
Architecture and Building for Men and Women 
C) Automotive La Plastics 
_) Business Management Private Seeretary 
Electrical Engineering Mechanical Engineeriag 
Elec. and Gas Refrigeration 
Air Conditioning 
“ Rellway Trainine 











NORTHROP 
Aeronautical Institute 
ANNOUNCES 








The Institute's facilines were specially 


At Northrop Aeronautical Institute your 


training is fitted to your individual educa- 
tional background. Whether you take a 
Basic or Advanced course you concentrate 
exclusively on aeronautical subjects. All 
non-essentials are eliminated from your 
training. You learn design and engineering 
as it is actually practiced in the industry. 
You get the RIGHT training for success, 
in the shortest possible time. 


Birthplace of the revolutionary Flying 
Wing and war-famed Black Widow, this 
great aircraft research and production 
center includes the Institute as a division 
of Northrop Aircraft, Inc. Here the 
aviation industry's urgent call for practical 
aeronautical engineers is being met by 
training that reflects the Institute's 
association with Northrop’s history- 
making achievements. 


designed and equipped for the training 
programs open to you. All buildings are 
new, housing extensive engineering equip- 
ment and shop apparatus. You enjoy your 
training and learn more easily here in this 
modern training center. Every effort 
has been made co assure that you will 
learn better and faster. 





SEND COUPON FOR FULL INFORMATION 
NORTHROP AERONAUTICAL INSTITUTE 
1525 East Broadway, Howtl orne, Los Angeles County, California 


Pieose send me your free illustrated booklet and complete information, includ- 
ing storting dotes and tuition rotes, on your Aeronautical Engineering courses. 


wet Ady, 
,o' ANee 
° Me 
on “» 
° + 
/f N 0 RTH RO p y 
a EE 


AERONAUTICAL INSTITUTE 


"*, 1525 EAST BROADWAY ,o* 
Nt, HAWTHORNE, CALIFORNIA ..\»° 
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START NOW TOWARD A FUTURE IN 
REFRIGERATION aud 
AIR CONDI TIONING 


Refrigeration and Air Conditioning are 
among the giant Industries of America. 
Such industries need men who KNOW, 
Many men servicing and installing equip- 
ment are making large incomes. 


Spare Time Training 


If mechanically inclined, get the training you need to 
yualify for ex perience installing & servicing Refrig- 
eration and Air Conditioning in stores, offices, homes. 
Then you should have no dificulty getting started 
in these oh at industrie As experience, tools and a 
pers “or a sllowing are juired; you may ; find it prac- Coupon 
ter, to start your own REFRIGERA‘ 1ON pare ae 
ar : AIR c ONDITIONING SHOP, 


Practical Interesting Training 


You'll like our way of training—through capable home-study instruction 
followed by practice on actual equipment under watchful eyes of sea- 
soned Kefrigeration and Air ¢ endition ing men in our shops. You'll get 
top-rate instructions—the easy way. So get the facts new— 
EE of obligation. Write TODA Y—SUREI! 
SN py 


Cin 
tr 


UTIUTIES gi a + 
1314 Ww. SS inoue: EmING INSTITUTE, Dept. 396 


Plea 
tun itie shan the Free Facts about oppor- RErPIGERATION 
Refrigerati ty | mationing and Mechanica] Since’ 

- on marked the or a7 

[ Air Con, ne that interests me most 

ditioning Mechanical Refrigeration 
NAME 
oe APO 























START 
$1756 to $3021 YEAR 


yn Franklin Institute 
Dept. W-82 
Rochester 4, N. Y. 
Preference! y, : .  ¢ 
or Gentlemen tush Oo me 
32 Page Civil FREE of charge, list of 
Service Book 2 I S. government big pay 
—FREE S »bs Send FREE 32 page 
: ook describing salaries 
Mail ns, hours work, et Tell 
Coupon ! how to prepare for one of 
Today — he jobs. 
SURE 


Many Eorly Examinations 
Expected. Prepare NOW! 
Veterans Get Special 
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OUTDOORS 


a iv : The field of Landscape Gardening 
T 4 offers unusual opportunities for 
greatly augmented 


"| erained men 
by che huge home-building and 
modernizing program ahead. We 
provide thorough, interesting home- 
training during your spare time 

adapted to your regional conditions. 
work in on uncrowded field APPROVED for VETERANS 


BE YOUR OWN BOSS 


I finshed the There are many employment opyx 


ncrowded 


Healthful, pleasont outdoor 


A graduate says, 
course about rwo months ago and 
now I average about $2.00 per hour 
net for my ume 


cunsues in this profitable, u 
held of you can easily start you “ 
business. Write today 

Service from Coast to Coast 
NATIONAL LANDSCAPE INSTITUTE 


DEPARTMENT PS 756 SOUTH BROADWAY — LOS ANGELES 14 





sound fu- 


$s 

For Today’ Nationwide opportunities 
BIG ture career waiting for trained pho- 
GEST tographers. N.Y.I. graduates winning 
success from coast to coast. Success 
proved home study courses. Also resi- 

dent. Write today 
+ rom, festrturs OF PHOTOGRAPHY 
3 St., New York 1, N. Y. 





Big Money for Workers 
In Home or Shop 


Licensed Concrete Specialists wanted. 
needed. Make Colerglazed concrete pottery without molds 


No experience 


New, low cost, patented method. Cemetery products 
novelties, tiles, floors. etc. Basement leaksealing. Other 
big pay projects. Be t, detalis free. Men only 


NATIONAL POTTERIES COMPANY 
542 West Lincoin. Fergus Falis, Minnesota 


Begin today. Write now for our Free Book H 
to Become a Good Penman,”’ it contains specime 
and tells how others learned to write in spare time 
Enclose l0c for your name beautifully written a 
a pen point suitable for shaded writing. Write toda 
THE TAMBLYN SCHOOL OF PENMANSHIP 
N-439 Ridge Building, Kansas City, Mo. 





ELECTRICAL see nee Get good grasp of wide electrical 
field. Modern ry understandable, Theory made 
RASC ENGINEERING. Extra fine course inradio, pt « o-el¢ 
ck. Trains you to be super-service man, real vacuum ‘tube technician. Tuition 
ONI Y $2 betes ~ payment plan. Servicemen needed badly 
| catalogs, student magazines, etc 


Write for fr es of ache ’ 
FREE LINCOLN ENGINEF SCHOOL, Box 931-S-93 
LINCULN, NEBR. 


either course 





THE PL ast X Industry needs manufacturers on small 
duction of Lamp and ¢ noe . 
in wleees x 
* Lec materia 
ers. Rub ‘be Tr moulds 
ww Small investment brings good re 
chain store orders now being placed. Ambt- 
ous men have chance for real prosperity, Our Free 
booklet will interest and benefit you 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Av., Rew Tork 56, 0.7 


scale and f 
— Goods and Noveltie 





~) ALL OF THESE: 
‘RADIO PARTS | 


"7 - FASTER- -EASIER } 
YOU CAN BUILD 133. AT HOME 


FASCINATING EXPERIMENTS. . eae uae 


- ~. he 


At home—in your spare time—you get real Radio See how our fascinating "SHOP METHOD Radio 
you toward a good start 


experience from these many interchangeable > Training at home can hel 
parts and sub-assemblies. Our handy “Block See. VETERA N $! in the Billion Dollar Radio-Electronic Field. Write 
tem’ eliminates unnecessary mechanical work: the Big things are hap- for our BIG FREE book, “VICTORY FOR you! 
convenient spring clip connections save a great dea! > that has helped many to vood pay jobs, You'll be 
of time. You quickly build Radio circuits that pening at DeFor-| surprised at the opportur ict ahead in F.M, Radio, 
work. You experiment with Photo-Electric Cell est's Iraining, Inc.,} Aviation Radio, Broadcas iio, a Profitable Busi- 
“Magic” a 5 tube Superheterodyne Receiver for veterans! See] ness of Your Own, Mot icture Sound Equip- 
. a Radio Telephone, and scores of other fasci- how you can pre-{| ment, Electronics—plus t exciting future possi- 
nating projects. Little wonder learning Radio at pare yourself bilities ahead of Television, Radar, etc. 
home is so practical .. . effective and real fun— Wirnovut Cost for 
with our modern ‘‘Home Laboratory a Goop Jos or a You Get “ALL THREE” 
ed a“ Business or Your Where else can you get such a combination of 
you USE LEARN-BY-SEEING Own in the vast] PROVED MAJOR training features as—(A) mod- 
t Radio-Electronic]| ern loose-leaf lessons with many helpful pictures 
M Oo Vv I E S + field. and diagrams; (B) the use of ‘Learn by Seeing” 
home movie films and a 16 mm. MOVIE PROJECTOR 

Think of the pleasure, as well as —and (C) eight big kits of ‘‘“Home Laboratory” 
help you get from the use of this Radio parts to give you valuable practical ‘ 
16 mm. Motion Picture Projector Radio experience—at home 
Ae You Also Get EFFECTIVE EMPLOY. 
how much faster easier MENT SERVICE .. to help you get started 
Home Movies heip you under- toward a Radio-Electronic job or a business 

‘ of your own. Residential training in our 


stand Radio - Electronic : 
fundamentals Here's a Chicago laboratories also available! 


get DeForest’s Training, Inc., includes instrue- 
Si thas nstasialen of " hat tion in Motion Picture Sound Equipment, 
FM Radio and Television ... 


you’re learning—in motion 
ANIMATED! See cir- \ ae oo re me seme 
cuit actions otherwise -_ eS ee ee 
hidden from the eye. You DeP OREST’S Lie yeh INC., Dept. PS. C9 
get this big Radio home train- $ 2535-41 N. Ashland Ave., Chicago 14, Illinois, U.S.A. : 
ng advantage—exclus ively from Send—F REE and WITHOUT OBLIGATION—1llustrated book, ““VIC- 
pny WL. Re TORY FOR YOU” and KIT SUPPLEMENT, showing how Home 
plete details. Movies and Home Laboratory can speed my preparation for a place in 
the Radio- Electronics industry. 


Name Age 


Do see 
H City Zone State 
under 16, check here for special information. 
TRAINING, INC. Be. Sinan Guan Wer te coeee bene. 
CHICAGO 14, ILLINOIS Spa St 2 RRA ttt A 
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10,000 HELPs ro W BOSS 
ous BIG BOOK! 


iF IT’S RESULTS YOU WANT—GET ACTION 
QUICKLY WITH THESE PRACTICAL IDEAS 


Never before has a more helpful book been print 
iness of their own. 
Gathered in this targe uswetee volume are the 
formulas, recipes ecrets that have 
contributed so largety to America: S great indus- 
trial progress. Capitalize on this information tor 
mg most any conceivable product without 
experience, special equipment or previous 
knowledge of Chemistry. Start at home, expand 
with profits — build for a profitable independence 
» book are authori 

t r 


BIG PAGES 
MAUSTRATED 


—- je results. Hundreds of good paying businesses 
been bullt on & product made from a « 

cipe OPE srtunities ‘i this fleld ¢ 

7 facts and 10 000 « 

_Anti.Freeze Solutions 

Celluloid 

Otntments 

Paints. Paper, Perfumes 

Photography Polishes 


D few: Adhesives. Alloys 
es a Liquors. Candy 


SELL BY MAIL! 


You will profit | powders, Remedies for 
ideas Man, Beast or 
Rubber Products 


° ¥ 
Cerami« s Cheese. Clea 
. Preparations Con 

€ Copper, Cotton 
De ntifrices Deptiato 
- Exmbaliming 


by the 
ontained in 
his big book 
for setting ur 
2 mai! business 
you can easily Varnishes and 

run from ‘ sands of others 
home in making all sorts of prof 
spare time itable and Practical 


Dbricants. Manicure Prep 
t rti 
things. 


ns rble 


ficial > Metals. Mirrors 
FORTUNES MADE FROM A SINGLE IDEA! 


This comprehensive book ts an accepted authority by chem- 
ats hools, industry, ete. and is the largest and most 
hensive book of ite kind ever issued. Nothing cise 

in existence A single formula has been worth « 

musand times this book's small cost to countless owners 
—— money-making tc —w puvaluante Ser reference 
Wiice or Workshop. As 

¢ useful for manufactar- 

ers. chemists and salesmen who put ap products for! profit 
$3.50 
ments U.S.A 


ADAMS BROWN COMPANY, Dept. 269 
Chestnut Hill 67, Massachusetts, U.S.A. 


etpaid. Canada or Foreign. $3.85 U.S. Funds. .0.0. ship- 
. only.) immediate beret date | Delivery Guaranteed. 

















ILBUANER 


INFORMATION IN A HANDY FORM 


susTourTi AUDELS OIL BURNER GUIDE 
—_— -A new practical, concise 
treatise, 384 pages—3! Chap- 
ters — 321 Diagrams and IIlus- 
trations — covering Domestic 
and Industrial Oi! Burners. 


New from Cover to Cover, for 
mechanics interested in Oil 
Burners. Gives practical inside 
working knowledge of theory, 
construction, installation, op- 
eration, testing, servicing and 
repair of all types of oil 
burners. Includes electrical 
hook-ups and wiring diagrams 
of automatic control systems. 
PRICE $! POSTPAID 
Get this information for your- 
self. Mail coupon today. No 
obligation unless satisfied. 
ASK TO SEE IT 





AUDEL, Publishers, 49 W. 23rd St., New York10,N.Y. 
Please mall AUDELS O11 BURNER GUIDE (Price $1). If satisfactory, | wil 
remit $1 on its safe arrival, otherwise | will return the book. 


Employed by 
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HOW TO WRITE & PROFIT 


Many a former clerk, soldier, housewife, mechanic, teacher 
is now writing for profit. Why not you? You car learn and 
start making money righe in your home . . . under the unique, 
practical methods of Palmer trainin for writing fiction, 
newspaper features, magazine cosleien, radio scripts. Palmer 
is endorsed by such famous writers as Gertrude Atherton, 
Rupert Hughes. Katherine Newlin Burt said, ‘I'd have 
started ten years sooner . . . but there was no Palmer In- 
siitute then.’" Ruth Comfort Mitchell said, ‘‘You are mak- 
ing it possible for beginners to travel over a highway, in- 
stead of a rough road. You are proving ours is a profession 

. calling for such sound, sane, constructive training as you 
offer."’ Hundreds of successful graduates. To find out if you 
have writing ability, send for our “‘Talent Finder.’’ Return 
it for our frank, confidential analysis and advice. No cost or 
obligation. It may start you on an ideal career. 


PALMER INSTITUTE OF AUTHORSHIP 
6362 Hollywood Blvd., Hollywood 28, Calif. Desk U105 


BOVS -/7 5 FREE / 


This exciting book “THE WONDERS OF CHEMISTRY” 
Shows how to amaze your fmnends with chemical mag- 
ic, describes many fascinating home experiments, 
tells of fun, thnills, adventure and big future oppor- 
tunities for boys who know chemistry. Send today! 
THE PORTER CHEMICAL conrany 
3) Prospect Avenue Hagerstown, Md. 





STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 37 years expert instruction 

over 108.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK —‘‘Law and Executive Guidance’’ 


yw ys! EXTENSION SCHOOL OF LAW 
Dept. 69-S 646 N. Ave., a4, 00, 








4 4 
AMAZING DEVICE! Guides your hand—corrects man- 


ship in few days—big improvement in three hours. no failures. 
__ Complete ¢ Outline Pi Pree. Wri rite, Mr. Ozment, 35- B.S St. Louis. Mo. 


rao Z5SHRISTARS CARDS | 2% 


WITH SENDERS NAME 


Smartly styled. Super Values. Everybody buys. Others to $2.50. 56 
designs. Sell Nationally Famous 21 Christmas folders $1. Costs 50c 
Currier & Ives. Grandma Moses, Glitter, Oilette Boxes. Gift Wraps 
Everydays. Personal Line. 21 Ass’t and Sunshine Notes on approval! 
FREE SAMPLES of Imprint Lines. No investment. Start today 
SUNSHINE ART STUDIOS, 115 Fulton St., Dept. NC, New York City 


0 W CHANITE SELF-WELDING FLUX—REPAIRS all 


ELECTRIC HEATING ELEMENTS. 
ke re 
stoves & etc. Guaranteed no 


anyone can 

burnt-out rm Ly = toasters. 
our appliances. $1.00 per 4 $7.80 per doz. 
orm 2S¢. $2.00 per do: 
CHANITE 


rom our mines to 
Stick 

SALES COMPANY, 914 South Main, Fort Worth 4, Texas 
LEARN Maude E. Frank’s Per- 
fected Copyrighted System 


SHORTHAND of 20 lessons. Used Sue- 
cessfully 17 Years from 
AT HOME 


Coast to Coast. Write— 

Maude E. Frank Secre- 
tarial School, 200 East Linwood Boulevard, 
Kansas City, Mo. 


What Every Mason Wants 


We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 
6 OUR RITUALS ARE USED THE WORLD OVER 
Send for free catalog of books and rituals for Masons, 
Odd Fellows. Knights of Pythias. Knights of Columbus, etc 
EZRA A. COOK, Publisher, P. O. 796, RS Chicago 90, Ill. 








ACCEPT THIS AMAZING 
BOUND VOLUME AS MY 
GIFT TO YOU! ... 


Here’s one of the greatest“ poquainte®. 
offers ever made. This! book of 150, lectrical 
Shop Prints and Wiring Diagrams is YOURS= 
absolutely FREE. IT’S an outright gift—you pay 
nothing to get it and nothing to keep it. 
The book is “chuckful” of valuable charts, diagrams, wiring 
methods and instructions for reading and using wiring shop 
prints. You'll find its pages packed with up-to-the-minute elec- 
trica] information, Allthe shop prints are full size with full explana- 
tory information... they have al) been developed and pretested in the 4 ‘A Lewis 
ig Co: Training Shops. I WANT YOU TO HAVE THIS BOOK x -- 
MY GIFT and HERE'S ALL YOU HAVE TO DO TO GET IT: 


Examine My New 7 Volume Set BOOKS 


MUST EARN 
Get This of 150 Shop Prints Free! S TIMES THEIR 


To get your FREE copy of this Shop Print book all you have monunvonen 
to do is to let me send you my complete new 7 volume set of | I ally guar- 


person 
electrical books—COYNE PRACTICAL APPLIED ELECTRI- | ste, that at the 
CITY for 7 days FREE examination. Here’s a set of books ou receive these 
Motors fmubjects — 20 written for the “beginner” or “oldtimer” in electrical work books, they ost 
fiostrations—6000 facts. who isanxious to get ahead. This? volumeset covers everythin eaten cok 
VOL 1 Electrical electrical from house wiring to advanced DC & AC motors an or you ean return 


es ts equipment, Thousands of “show how” diagrams and photos. | them and I'll re- 
Principles & | nena fund every cent 
Signal sytem SEND NO MONEY! rou pa 

. 

— - The new 7 volume set of practical electrical books is 80 NEW, so DIFFERENT and so 
VOL. 2 Wiring UNIQUE that you have to see the set to really appreciate how much it can mean to you 
Light, Power—Neon, and your future. Sohere’s what I'lldo—I’ll send you the complete set of 7 volumes 
Fluorescent, A (pictured below) at my risk, postpaid for 7 days FREE Examination. I’! also 
Lighting— House vm send you the New Coyne Book of 150 Shop Prints & Motor Diagrams as my FREE gift to 
Appliances 


ou TO KEEP REGARDLESS OF WHETHER OR NOT YOU DECIDE TO 
Electricity; 460 pases- EEP THE 7 VOLUME SET COYNEPRACTIC/ PP. D BICIT 


. 
VOL. 3 D.C. Moree If not 100% pleased with the? a OC 7 
Sontrols, installa- 
ond Ce eration and volume set just return it and 
Me jntenance, Weld- you owe nothing. If you 
a 620 eep the 7 volumes you can 
ing pay for them at the special 
VOL. 4 A.C. ag ow rates shown here in the 
and Controle coupon at right, 
tronics‘ 


—_ puree Is Not An Order [BJ-14-4:Yele) @eelt] fe) 


Stator Winding 80 — UNLESS You Decide 
ir—350 


Repair—300 pases toKeeptheBooks & Soo henth Paulina’ iasminele: i 
frigera- YOU'RE NOT BUYING THIS Send me the NEW SOYNE APPL 

VOL. 6 Rc tnaition- SET WHEN YOU SEND THIS B PRACTICAL ELECTRICITY.” Aiso send me the bavad i 
: > a “ ing’ volume of 350 Sho ints w t -p FREE 

ing; Radio— 510 pee to eee thes PRED ee 8 WHETHER I Ki CEP THE i vob, SEY On Nor aril - 
L. 7 Automotive, The coupon becomes an order Print book and owe porn eh ere ond peep the 160 

VOU. 7 ArSerery ilyeadecidatoheonine O frrilahracacusicimmnteiiiire 

420 pages. ~ 




















7 * exami- or send $19.75 cash, You include FREE one year consul- 
nation. SEND COUPON NOW! tation service and Technica] Bulletins, 


NAME. 


ELECTRICAL SCHOOL = web 








Se Zone... STATE... — 
TT 1m 66-ROET UBM TILT BT Chicago 12, Ill i here if you want to 


bo pay post n 
(you save $1.26) delivered. Same 7-day examination privi- 
lege and Money-Back Guarantee 


i cash price of $19.75 ! 
ia ee ee 
SEPT. 

1946 J 








“)|] show YOU 


how to make yourself — 


DO-TOUGH 


.in double- 
Tite ae elite 


.--OR IT WON'T COST YOU A CENT!” 
says Geange F. Jowell 


WORLD'S GREATEST BODY BUILDER 


Let me prove to YOU that you can put inches of dynamic muscles 
on your arms! Add inches to your chest! Broaden your shoulders 
and power-pack the rest of your body. I can do for you what I've 
done for thousands the world over, including many officers and 
men now in the U. S. and British Armed Forces! 


GIVE ME 10 MINUTES A DAY! 


bd Show You My Secrets Of Body Building 


you learn the ‘Progressive If you want a physique that will 
ser ‘hee thod"’ through which I re- 
iit myself from a physical wrec admiration from women... AC 
the holder of more strength rec- LIKE A HE-MANI! Decide at once! 
an any other living athlete The 
r 


No matter how skinny c af 
you are, you can learn be included FREE! 
ur own home the strength fan! 
of marvel« 
who will show you what Jowett 
has done for them 


+ Atlantic City 

Director, “‘is the greatest 
wortar" 

ee TO YOURSELF 230 Fifth Avenue 

Dept. 

N ONE NIGHT! New York 1, M. Y. 
Bend = 25¢ for test Course, 
ye a Mighty Arm.’ Read it 
the evening it arrives—tlearn from 
@xperience the thrill you can give 

your muscles! 


SEND FOR THESE FIVE FAMOUS 
COURSES IN BOOK FORM 


ONLY 25¢ EACH 
5 for $1.00 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 3 EE 
MAIL COUPON NOW "4 


Jowett institute of Physical Culture 
230 Fifth Avenue, Dept. PS New York 1, N. Y. 

George F. Jowett: Sarees looks geod | to me. Send 
by return mall, prepal @ courses checked below, for 
which I enclose ( + Include FREE ~-y of PHOTOS, 


dowete _tnetitute of Physical 
Cu 


Gam? O All S courses for.... 31 (© Molding Mighty Legs 25¢ 
Chempicn of () Molding a Mighty Arm 25¢ ( Molding a Mighty Grip 25¢ 
O Molding a Mighty Back 25c ( MoldingaMighty Chest 25c 


0 Send all 5 €.0 D,, a1 plus postage.) No orders less 
than $1 sent C. 


NAME. .. 


eeeeces , . . . Ag 
(Please priat plainly. Include Zone Number.) 


ADDRESS 


POPULAR 
32 SCIENCE 


inspire respect from men, and 
T 





Do You Make 
Mistakes in English? 


[ANY persons say “between you and I” instead of “between 
you and me'’—or use “‘who" for * *whom"’ —— don’t know 
whether to epel!l certain we with one or two ‘‘c’s’ 
. or **r’s.”* or with ‘‘ie,”’ or “‘ei,"’ ete. Every time 
you speak or write you show what you are. Mistakes in 
English reveal lack of education, refinement. Lack of 
language power prevents you from presenting your thoughts 
in the strongest way. Real command of English will help 
you reach ANY goal. Step making mistakes in spelling, 
punctuation, pronunciation, grammar. Increase your vo- 
ecabulary. 
WONDERFUL INVENTION 
Only 15 minutes a day with Sherwin Cody's new invention 
—and you can actually SEE your English improve. It 
teaches by HARIT—makes it easier to do the RIGHT way 
Wonderful self-correcting lessons Sherwin Cody 
FREE ®00K ON ENGLISH (3: o'er" 
power may be cost 
ing you friendships. income, every year. See what Mr. 
Cody can do for you: it costs nothing to find out, Write this very 
minute for free book, ‘‘Hew You Can Master Good English tn 15 
Minutes a Day.*’ It will_prove a revelation, WRITE NOW. Sherwin 
School of English, 189 B & O Buliding, Rochester 4, N. Y. 


REFRIGERATION « 


SERVICE 
MECHANICS 
AND AIR CONDITIONING COURSE 
Learn at home—how to start your own repair shop on lit- 
tle capital. No previous experience needed. Common school 
education sufficient. Splendid opportunity for older men. 


Prepare now. FREE illustrated booklet. 
MECHANICS TRAINING SCHOOL 
7217 So. Broadway 


Dept. S-9 Los Angeles 3, Calif. 





We baild, strengthen the vocal organs— ~_ 

sons—bat by sound. scientifically correct « and ° 
¥ Sects" complete satisfaction with 

ay Write for Voice * 


FREE. Sent te no one under 17 
14 iened by pa 
stuaik os, Studio 1366, Kimbatt Hall Bidg.. Chicago 4, tll. 





— Bg my Material! Resurface old 
baild new ones. Colorful, beau- 
1QUID MARBLE —Color-giazed! 

ided, Sa sprayed, SANITARY 


COMPOSITION wLoontt Dustiess, nc less; put on 
+. like plaster; resilient — cork; lasts like stone; 
M . ' y¥, toys, gifts, plaques, 


plaster animals. covoneD POTTERY Birdbaths, + ee furniture, vases. 
TILEX colored roofing. Iliustrated literature FRE 


RAPID MARBLEIZING SERVICE, Dept. 12. ° Edwardevitie, mm, 
World’s Finest Sport 


F E N C | N Exciting Fun—Harmless 


Just Out! Two 3 ft. Spring frost Foils with Safety 
Rubber Buttons ; lete tfit 2 foils (swords) 
with hand gu e poe A. Rook N 
Only $1.98 Postpat I ithful, clean, makes you 
Strong & Alert. Instruction Book teaches Quickly 

Easily. Mail check or Money Order today. Add 
2 for Foreign Postage 


LEE PRODUCTS CO., Dept. 5-1613 First Ave., New York 28,N.Y. 


ETECTIV 


TRasete —SEeese CNVESTIORTIONS—CiNSERPRINTS 
Method Short Time s 
mene avel— Secret Code-Booklet FREE. | stains 
TERNATIONAL DETECTIVE SYSTE 
Washington. 0- *. is 


MAKE MONEY AT HOME 
RUBBER [cwa; 
MOLDS - O¢:: 


Amazing rubber mold-making outfit rays, book 
tr 


° Fa mold 
makes hundreds of novelties and gifts to Sell ver 
experience ece 
Quick —— 




















ell to 
° read stands 
Full or spare time. Write for complete 
FREE details and easy instructions. 


INC., Dept. K-801, Lovetand. Ohio 





eC on REFRIGERATION 
ano AIR CONDITIONING 


rROM THE INDUST 


NG INSTITUTE 


CTICAL 
Americas Foremost School 0 TRAIN Gl 


Here is an industry that offers every opportunity you could ask 
for. Good jobs—security—plenty of chance for advancement— 
a business of your own. 

And here jis a school equipped in every way to train you for 
Refrigeration and Air Conditioning work—one of the largest 
and most completely equipped schools of its kind in America— 
a school that already has trained thousands of men for just such 


RIAL TRAINI 

















opportunities. 
GET READY NOW! 


Learn Refrigeration and Air Con- 
ditioning—now, while the time 
is ripe. You don't need any ad- 
vanced schooling or previous 
experience. If you are at a‘! 
mechanically inclined and have 
gone to high school for at least 
one year or have an equivalent 
education, we can teach you Re- 
frigeration and Air Conditioning. 


LEARN AT HOME 
OR COME TO OUR SCHOOL 


You can take most of your train- 
ing at home, in your spare time— 
or you can come to Chicago and 
take your entire training in our 
completely equipped shops and 
laboratories. Either way you 
quickly acquire the fine points, 
practical skill, and broad, tech- 


nical “know how” that makes the 
expert Refrigeration and Air 
Conditioning Technician. 
FACTS ABOUT THE 
INDUSTRIAL TRAINING INSTITUTE 


Founded in 1916. Has trained 
more than 400,000 men for prac- 
tical work in industrial fields. 
From 1942 through 1945 trained 
specialized technicians, exclu- 
sively, for the Army, Navy and 
Marine Corps. Now training 
thousands of veterans under the 
G.I. Bill, both in its Residence 
Schools and by home-study. Oc- 
cupies five buildings of its own. 
Has over $500,000 invested in 
training facilities, with an in- 
struction staff of more than 100 
men. Known everywhere as 
America’s foremost school of 
practical training for industry. 


Get all of the facts about the opportunities in this 
interesting field of work, and about the I.T.I. sys- 
tem of training that has helped so many men into 


key jobs in this a Fill out the information 
coupon below and mail it TODAY. You will be 
under no obligation whatsoever. 





AUTHORIZED TO ACCEPT 
VETERANS FOR G. |. TRAINING 

Sw A a a SP sem mee 
REGISTRAR PSV 

INDUSTRIAL TRAINING INSTITUTE i 

2150 Lawrence Ave., + Chicago, 25, lll. 

Please send me, FREE, your “‘Camera Visit” ‘ 

booklet and information about the opportu- 

nities for trained men in Refrigeration and Air 

Conditioning. It is understood that I will be g 

under no obligation. 3 


ed 
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if you are between 15 and 55 


$ 


00 


a month 


is all you have to pay for 
Old Line, Legal Reserve 


LIFE INSURANCE 


This is half the Permanent. Rate, payable until the-6ch 

year. You get $1,754 of Protection ou life if you are 

now 20, $1,460 if you are 30, $1,142 if 40, etc. Pro- 
ortionate amounts at other ages. Budget your 

ike Rent. 


YOUR POLICY WILL BE 
FULLY PAID-UP IN 30 YEARS 


with no more premiums to pay and al] benebts continued. Send 
Coupon at once! for full details aad amount of life long Protection 
offered at your age! 


Ni mmetel'i te) mle) mize am "dt Mm Lele) 4a ai 


Postel Lite  omeeey 
51) itt Ave e418 


Mew York, 17, 6 


Mail me complete information about your sew “$2.00-per- 
30-Payment Modifed $ Whole Life Policy at my age. | 


Date of Bich ______.. 


moath”, 
Name 
Occupauca 


Address 


Inciude P.O. Destrct Number, f any 


ee | 


BENJAMIN ai 


PISTOLS 
GRDER BENJAMIN AIR RIFLES & BENJAMIN AIR PISTOLS 


ffom your DEALER. Send for our FREE FOLDER and Complete 
Specifications TODAY. Both Calibre Benjamin H-C Pellets are 
e now 





availat 


GENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 





STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, insure 
larger earnings, and are bigger successes in business and 
ublic life. Opportunities NOW greater than ever before. 
end for our Catalog. 


ARTS and SCIENCES 


Courses in Philosophy; Education; Letters; Public Health; 
Medica! Jurisprudence; Psychology; Sociology; Physics; 
Chemistry; Plastics; Geology; Political Science; Theology; 
Business and Commerce; Accounting; Mathematics; Sta- 
tistics; Agriculture. 


ENGINEERING 


Courses in Electrical, Civil, Mechanical, Drafting, 
tectural, Steam, Aeronautical, Radio, Structural, Mining, 
Industrial, Petroleum, Marine, Chemical, Diesel, Automo- 
bile, Refrigeration, and Air Conditioning Engineering. 


LAW 


Complete Professional Law Course includes 20 Hornbook 
Series college — textbooks. Courses also in Commercial 
Law, Patent Law and Medical Jurisprudence. 


McK inley- Roosevelt Incorporated, 4610-AB, Sheridan Rd., Chicago 40, til. 


MAKE MONEY CASTING HOME 
FREE FACTS SENT: 


Make hundreds 

of Plaster Casts, quick, easy. 

Sell output to stores, novelty. shops, etc. Enor- 

mous profits. No experience. Very little capi- 

tal needed. Start in basement, garage or work- 

shop. Complete, simple instructions anyone 

can follow. Start now while merchants are 
begging for merchandise to sell. Rush. 

ARTS STUDIOS. 


. RRS, Dept. 45, Muncie, ind. 


Archi- 








TRI-STATE COLLEGE 


B.S. Degree in 27 months in Engineering (all branches), Bus. 
Admin., Acctg. and Sec. Science. 63rd year. Schoo! now filled 
to capacity. No applications can be accepted until further 
notice. $96 College Ave., Ind. 


ACCOUNTI Pp 


STUDY AT HOME for C.P.A. and BIG PAY Accounting 
opportunities with 42 year old school, No previous 
training needed cents furnished, EASY ‘PAYMENTS 
Send for fe BOC 

acCORMAC Speen SCHOOL 

1170 e. G3re $ St. t., Chicago 37, on. 


Learn to Service and Repair 
ELECTRICAL APPLIANCES 


Open your own electrical appliance service shop. Com- 
plete illustrated course covering house wiring, motor re- 
— house appliance repair. Send today for FREE 
OOKLET without obligation. 


PACIFIC TRAINING SCHOOL 
7217 So. Broadway, Dept. S-9, Los Angeles 3, Calif. 


Dept. o™ 








atany 9 POSTAL CLERKS 


$2,300 First Year regular 


$1,756 to $3,021 
FIRST 
YEAR 


MANY OTHER GOVERNMENT JOBS | 


Postoffic Clerks—-Mail Carriers—Stenographers—Typists, § COUPON 
Statistical Clerks, etc. 32 Page Civil Service Book—FREE. § praNKLIN INST., Dept. W81, Rochester 4, N. Y. 
MEN—WOMEN Gentlemen: Rush to me, without charge, 32 page 


Veterans get special preference book with list of U. S. Government big paid posi- 
Mail Coupon immediately—today sure. tions. Advise me also regarding salaries, hours 
8 work, vacation, etc. Tell me how to prepare for a 
8 position 
' 


; Name 


§ Address 
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Get ready—at home, in spare time—for one of 
A POWERFUL RADIO, TESTING the greatest industrial expansions in history. 
AND EXPERIMENTAL EQUIPMENT Prepare now with shop method home training 
INCLUDED WITH YOUR TRAINING of This Great Established Resident School 


No doubt about it, Radio and the other branches of Elec- 
tronics is the industry that is taking the leadership in op- 
portunity today for Trkined Radio Technicians. Jt is a field 
with a real future. Real jobs are open in Broadcasting. 
Radio Service, Marine Radio, Police, Public Address and 
Radio Manufacturing, etc. Millions of Radio sets are in use 
they need maintenance and repair. Millions more must be 
built to satisfy even normal demand. Trained men are con- 
stantly needed to keep this huge industry moving ahead. 
Find out how you can get ready for a Radio, Television, 
Electronics career—either in business for yourself or a well- 
paid job in industry. TAKE THE FIRST STEP TODAY. 
FOR FACTS PACKED WITH RICH OPPORTUNITY FOR 
YOU—JUST MAIL THE COUPON BELOW 
Learn By Doing Right At Home step-by-step through the entire 
The secret of the success of this field 
practical training method is the The man who really knows 
experience of working with actual modern Radio is in greater 
full size, standard equipment dur- mand today than ever before— 
ing your training. Here's a fully not only in Radio proper but in 







tested and approved method—sim- Television and Electronics — in 
ple and direct, easy to under- Aviation, Transportation, Commu- _ aa 
stand and put into PRACTICE nication Learn Radio construc- oe 
You check what you know as you tion, operation, trouble-shooting, * — 
go along. Yow cam see progress P.A. systems, sound units. FM., = 4 
right from the start. the practical National Shop Meth- : orcs 
It will only take a moment to od Home Study way. =~ 
fill out and send the coupon for - 
a sample trial lesson. PROVE TO Rush Coupon Today a die. ] 
YOURSELF HOW UCH YOU For Full Details ‘ aw, 
ACCOMPLISH IN A SHORT Learn how this Course is amaz- ' “4 
E ingly different. See what definite, . ee ‘ 
“tic og rol rOUR- 
National Training ys N MAKE Hat jae a ° Y ° 
Is More Than Book Theory E L sent roy you i =~ & 
National Schools can furnish you with no obli . PP rm 
this modern, complete, up-to-date No salesman will cal! on you , \ 
training in Radio, Television and = from National ou make up 
Electronics for Nationa! has the -  “~ * 
Shops and Laboratories where in- NC ‘ : - 
structors work with students and 
technicians to bring you—right in 
your own home—in your spare 
time—the kind of practical in- 
struction, practice and experience 
that assures definite progress— 
THESE MEN KNOW | oo. cosusy 
ymbitious men thelr start in lite | taining under the { | 
ped them win su and security ill of Rights che \ 
i h M . the coupon for a §$ 
j a 3 we a = ie cial Bulletin. 
a a 5 e y aft : 






Here is some of the Radio equip- — . 

ment that is furnished you at no ” i mt ta 

extra cost with National's Shop yen eo bak ghee ig Bing ’ NATIONAL ScHOoC cei 
Method Home Training. BUILD would not have been able " CALIFORNIA EST 1905 me iis 

A BIG Ss [IN TUBE LONG to interest this employ 

DISTANCE SUPERHETERODYNE e Cierd Mennsh, Portes L OPPORTUNITY COUPON FOR QUICK ACTION 
a genuine audio oscillator, a sig- La Prairie Manite National Schools, Dept. PS9 ' 


nal generator (low powered eae . an ey 4000 So. Figueroa St. Mail in Envelope or Past 
Radio transmitter) and many , Los Angeles 37, Calif, on @ Penny postcard 


other units R ty Learn by a r raise, te Send me the free trial lesson and a copy of your opportunity book. 5 
' 
’ 





Doing! Be a EAL EXPERI- 
E ) TECHNICIAN right while 
e training Earn money 


a real National booster and ad I 
used such good jader one in getting into 


early in the Course doing spare a live and growing fie 
time Radio work. Send the cou- N 1 
pon for all the details AT ONCE 


tional Training y st 
same—hy investigating what National has Zone STALE... ++ ss reeeeeneeees . 
to offer Do likewise! FILL OUT AND Check hd Veteran of World War Il 
MAIL THE COUPON TODAY. . J d . =) 


BIG BUILDING BOOKS 


ae 


Gor 
EXAMINATION 
SEND NO MONEY 


plans, estimate, be a live-wire builder, do re- 
contracting jobs. These 8 practical, profusely 
over subjects that will help you to get more 
work and make more money. Architectural design and draw- 
ing, estimating, steel square, roof framing, construction, paint- 
ing and decorating, heating, air-conditioning, concrete forms 


and many other subjects are included 

BETTER JOBS — BETTER PAY UP-TO-DATE 
The postwar building boom is in full swing EDITION 

and trained men are needed Big oppor- ciate . 

tunities are always for MEN WHO KNOW yeese See cope 

HOW. These books supply quick, easily UN- 4Gareand complete 

derstood training and and permanent ref- we have ever pub 

erence information that helps solve building lished on these 

problems many subjects 

Coupon _Brings Eight Big Books For Examination 

— oe ee _—_—— 

AMERICAN TECHNICAL SOCIETY Voce "tional Publigners since 1898 
pt. G620 Orexet at S8th Street Chicago 37, mM. 

>Date edition of your cight big — *Balld 
without any obligation to buy 

f in ten days. 

” th until the total price 

way unless I keep the books 


Learn to draw 
modeling. take 
strated books 


You may ship me the Up-te 


tng. Estimating and Contracting, 
Bhe delis 9 enly. and If 


gated in any 


Addr 

City State 

Please attach e you «e eccupation, employer's same 
Bnd address « i ad " ¢ business man es @ - 
erene Mer iress 


INVENTORS 


The inventor who believes he has 
a new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 

The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U.S. Patent records. 
Without obligation, write us for 
information as to what steps an 
inventor should take. 


RANDOLPH & BEAVERS 


Registered Potent Attorneys 
905-L Columbian Bidg., Washington 1, DO. C. 








RANDOLPH & BEAVERS 
905-L Columbian Bidg., Washington 1, D. C. 

Please send me full information on how 
i Patents & Trademarks 


to sex 
Name 
Street 


City State 





Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, save your valuable TROPHIES. 


wome to MOUNT BIRDS 


FREE BOOK \:' 10 Sze 
NOW absolutely FREE. Write TODAY. 

Send Postal TODAY for FREE BOOK. State AGE. 
N.W. SCHOOL OF TAXIDERMY, Dept. 3396, , Omaha, Neb. 
=e 





How to Make Money 
With Simple Cartoons” 


A book everyone who likes to draw should have, It is free; 
no obligations. Simply address 
CARTOONISTS’ EXCHANGE 


Dept. 1449-D Pleasant Hill, Ohio 














REFRIGERATION 
ano AIR-CONDITIONING 


Build yous bus future in fase- Send ad with name and 
grow ly, ry. Prepare address tes s Seeematen, 
b pay jobs or get 


Sept. inte your own business, Elig ‘ble for t training un 
$8 Resident classes only. G. - Bill, Check here so 
BOSTON TECHNICA INSTITUTE 
I >> 


MMER? 


This new 128-page book, “‘Stammering, Its Cause 
and Correction,’’ describes the Bogue Unit Method 
for scientific correction of stammering and stut- 
tering——successful for 45 years. Benj. N. en 
Dept. 1889, Circle Tower, _Indianapolis 4 a 


sfB Thrilling Work COLORING PHOTOS 
Ee JR Pascinating learned at home by those 
VET Sly 


FASY TO LEARN ONAL PHOTO Le yo 
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NAT! SCHOOL 
1315 $. Michigan, Cept. 1366, Chicago S 
~ - THERES 


RAYE BURNS will teach you HOW to CREATE ORIGINAL 

CARTOONS at home that you may SELL! Course contains ‘§$ S 85 

6 lessons and over 600 tilustrations. All for Only . 
Send same and address for free details. 


RAYE BURNS SCHOOL, Dept. S, Box 3583, CLEVELAND, OHIO 


fession offering unlimited opportunities, Most 
modern and complete course embracing every branch from 
Plate to reelain Work, which prepares you to work for 
Dentists or start your own business. Individua! instruction 
! weaite In A S night school books —no 

es nlog upen requ 
MccARRIE. SCHOOL or "MECHANICAL DENTISTRY 
207 WN. Broad St. Philadetphia, Pa. 


> WINDOW SIGN LETTERS 


Por Store Fronts and Office Windows. Anyone can put 
them on. Samplis furnished. Genuine gold and silver. 


__ METALLIC LETTER CO., 441 N. Clark, Chicago 10 


the vital meat industry. Concise, practical 
aining based on 25 years proven instruc 
methods used at National's famous resident 
Prepares you for bigger pay as Meat Cut- 
supervision. market manager or more money 
own store Go as rapidly 
Start NOW to turn your 
Send for FREE bulletin 


ermits Diploma 
~¥ ion mey 
ligatio 
National School of ‘Meat Cutting inc. Dept. 0-46, Toledo 4, Ohio 





ARE GOING 
PLACES! 


PREPARE NOW TO GO ALONG! 


Every day you read of new and wonderful uses for plas- 
ties in this, our postwar world. The wide range of 
objects that can be made of plastics—from buildings to 
surgical appliances, from cars to textiles—challenges the 
imagination. 


THE PLASTICS ERA IS HERE_ Are you ready? 
Opportunities are opening in every branch of the plas- 
tics industry. Plastics know-how is necessary in prac- 
tically every type of manufacturing. Are you capable of 
grasping these opportunities? If you want a choice posi- 
tion in this expanding plastics field, or a business of 
your own, act mow—get in on the ground floor! 

EXCLUSIVELY PLASTICS—plastics Institute is 
America’s oldest and largest educational organization 
which devotes all of its facilities exclusively to plastics. 
A COMPLETE COURSE-you learn the various 
phases of plastics from this course. . materials, design- 


ing, molding, fabricating, laminating and testing. You 
acquire a basic knowledge of plastics that can be ine 


valuable to you in acquiring the type of position you 
want in this great new industry. 


YOU LEARN AT HOME-Your present work need 
not be interrupted, and this thorough, easy-to-under- 
stand course requires no previous technical experience. 


YOU MAKE THINGS-_we supply materials. To 
give you practical experience in working with plas- 
tics, we supply handsome, colorful, rods, sheets and 
tubes of plastics from which you make useful, attrac- 
tive creations. You cement, saw, buff, form, dye, deco- 
rate, cast and laminate various types of plastics. You 
also design your own plastics articles—develop your 
own ideas. You may earn money while learning. 


START YOUR FUTURE TODAY -Mail the coupon 
below, now’ You will get an interesting, illustrated, 
free booklet with valuable information about plastics. 
You will see how, at small cost you can prepare for a 
future in this important industry while carrying on your 
present work. Clip this coupon and mail it TODAY! 


APPROVED FOR VETERANS 





INDUSTRIES TECHNICAL 
LOS ANGELES 


_NEW YORK CHICAGO 


Placties | Industries Technical Institute 


Dept. PS6-9 1601 S. Western Ave., Los Angeles 6, Calif. 


| Gentlemen’ Please send me the bookler 


“Opportunities in Plastics” 


INSTITUTE 


Mail in Envelope or 
paste on penny postcard 


and information 


on your training. I understand there is absolutely no obligation 


Name ( PRINT) 
cc ececcccecs 


Street ( PRINT)... 


| 
.-- Occupation... ... eee ° eneet 


FREE BOOKLET 


Send For it Today!? 


Important’ aie fill out coupon completely. If Vereran, please check 


SEPT. 
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NOW! Build Your Future On 


LOOK around you. See the way tractors, 

. trucks, buses, railroads, ships, power lants 

and equipment of many kinds are “going Diesel.” Every 

day new opportunities are opening—in industrial and farming commu- 
nities —for trained men who can install, maintain, operate and repair 
Diesel engines. Plan now to build your future in this growing field. 


Diesel Knowledge is Earning Power 


You on 2 *t have to give up your present i Now, you can begin learn- 
£ SEL in spare time at home, UEI practical training ae 
~~ Dp by step, how Diesel engines operate, how fuel systems wor’ 
, accessories and auxiliary equipment; a world of Diesel * ‘know 
udes actual practice on Diesel equipment in our, 


expert guidance, UEI training methods are 
For 2 years they have helped mechanically C Seng 
Upon 


inclined men better themselves, 
FRer lor 


NOW IT’S UP TO YOU! Ff, 


Coupon below brings you all the facts without cost or 
obligation. Get going today! MAIL COU oun NOW. 
UTILITIES Founded 
ENGINEERING i927 
INSTITUTE 
Diese! Division 
1314 W. Beiden 
Dept. ro 
Ch ae eo. 
oe heal 
‘ OTMiTIES 5 ENGINEERING INSTITUTE. Diesel 
§ 1314 W. Belden Ave., Dept. 3 .¢c 4, 
end me Free Facts about Disot eopert nities and training. 


Age 


Please 





NAMI 





ADDREI 


CORY eusnen== separa 
Cheek here for cial information if you are under 17. 
Cheek here if Ve Sosan of We wid War Il. 








THOUSANDS of MEN 
vow 


Appear Feel Look 
SLIMMER BETTER YOUNGER 


with Commander 








"THE INTERLOCKING HANDS* 
Sensational NEW PRINCIPLE 
or Abdominal aeons 


SN ding i 
5 Send for this famous all- 
purpose support. belt today! 


TRY IT TEN DAYS 


end if you de 
' reoalt a 


4 MONEY 
REFUND 
thy 





10 DAY FREE TRIAL COUPON—MAIL TODAY 





t ward Sreen Company. Dept: L919 | 

143 = 7 St... New York 19, WN. 

| ( ander’ for ay Trial. 1 will pay postr ; 
Sizes 28 to 47 If not satisfied after wearing 1° days 

s " t for @ prompt refund. (Sitges 48 to 60 $3.98.) 


NAMI 
ADDR 


| 
a 





Construction, repair, adjustment. New complete 


“PRACTICAL COURSE” for beginners and 
pairmen. All essential steps. theory. opers ton 
any test cases $ 
materials Fully “ustr ates a 
‘if C.0.D 
Money Back Guarantee 
We Supply Tools, Materials at Lowest Cost 


Write fo . ted catalogue of tools. materials We spe- 
m Watchmeking, Jewelry, Metaicraft, Gem 


DERN Tecencas BOOK co. 2 Pept. M.S. 
5S WEST 42ND S$ RK 18. N. Y, 


gone our new VOCHRNICAL BOOK CLUB— wee 


wcoive current iterate guidar 
' No « 


aut BOOKS: ‘Tech 
A 


operation 


95 


Post 
Paid 


plus postage fee.) 





' t ess anguage r Ww 
re » > ptc. or free titerature, 
ubject 
speed with 
that takes the 
and enables anyone to mas 
further assistance. Avatiabie 
tapes from beginners alphabet to typical mes 
sages on all subjects. Speed range 5 to 40 WPM 
Always ready—no QRM. Thousands have ‘‘ac 
the code’’ with the Instructograph Sys 
Write today for convenient rental and 
hase plans 


INSTRUCTOGRAPH COMPANY 
load, Chi 40, tii 











an Instructograph 
place of an 


Learn or increase 
the Code Teacher 

operator-instructor 

ter code without 


4715 Sheridan 


ee 


on Lathes, Milling Machines, Shapers, Grinders, etc.—Me 
Blueprint Reading and Designing. Allied shops are com 
Approved for G Training oa _ Evenings 
ALLIED oot OF par er TRAD 
1332. South ie Avenue icago 5, Sitinets 


TENTS 


AND TRADE MARKS 
C.A. SNOW ECO. 


Registered Patent Attorneys Since 1875 





MA’'STER MACHINIST 
MECHANICAL DRAFTING 
Expert training 


chanical Drafting 
pletely equipped and mate = 





Write tor Free Book and “Certification of Invention” form 

__427 SNOW BUILDING, WASHINGTON 1, D. C. 
If you have an inventive turn of mind 
an Oo R write for free 28-page booklet explain- 
ventors is helping inventors pre-test 
PROFIT! oe profit possibilities of proposed de- 
ices to fill today’s unprecedented de- 

meet OF AMERICAN INVENTORS 

Washington 6, D. C. 


ing how the Institute of American In- 
mand for new inventions. 
ss « 4926 Eye St. NW, ¥ 


Dept. 3, 


WITH GOOD INVENTIONS 
Should write us without delay for FREE BOOKLET. Protective Dis- 
orm and facts about The Inventor's Most Logical Markets. 
Unpatented inventions, all kinds. Cash. Royalty. needed by 
manufacturers. If your invention is for sale. write today for 
full particulars. A Post-Card will do! Address 
THE INVENTION REPORTER 
4C-11106 South Longwood Drive _ Chicago 43, IIlinois 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK =. 


CARL MILLER. Reg 


tered Patent Attorney 
Member Exam Ss 


Patent Office 


Former 





qenwens a S. BARGAINS 
e . 


1 
army Pocket" Les Scout Styte 
Pup Tents, jes and Pegs. Used 4.85 
Mess Ritecontte, Fork and 
Used .5o 
uaands of other bargains tn mif!*ters 
joor & sport goods for hunter. farmer 
t. Send We for S32 pege catalog re 
a] wtth “ret oweder 
A and N SUPPLY CO. 
4764 LESTER ST. RICHMOND. VA 





Here is an unlimited opportunity for automo- 

bile enthusiasts of any age—an open door 

to a bright future os a designer. Now, for 

the first time, you can learn this fascinat- 

ing profession ot home from a course 
originating in dynamic Detroit. 


This home-study course is directed’ by 
Harley J. Earl responsible for the styl- 

ing of twenty million cars here and 
abroad. Instructions are scientifically 
planned and packed with clear concise 
inside information on techniques and 
tricks of the trade. Each lesson submitted 


4eollma |,’ DESIGN CARS LIKE THIS! gets detailed and sincere evaluation and 


criticism by our staff of top-notch designers. 


No qualifications are needed—just your interest in the era of new postwar cars. Enrollments are accepted at any time. 


SEND FOR FREE FULL PARTICULARS 


DETROIT INSTITUTE 


OF AUTOMOBILE STYLING 


Operated by the Harley Eorl Corporation 


Dept. 9-S, 5533 Woodward Avenue * Detroit 2, Michigan 





WHICH OF THESE Cgacedtamndtiy 


INTERESTS Ze MOST ? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training mow for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 


and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 


help you to reach your goal 
just as it has helped others 
during the past forty-nine 
years. Check the coupon at 
right, ada your name and ad- 
dress and mail it at once. The 
school will send you details on 
its training plan and outline 
of study prepared by special- 
ists. There is no charge, no 
obligation, so send the coupon 
immediately. 


AMERICAN SCHOOL 


Dept. G646 Drexel at Sth Street, Chicago 37 8 


CHECK, CLIP AND MAIL COUPON NOW 


AMERICAI' SCHOOL, Dept. G646, Drexel at 58th, Chicago 37, Ill. 
Without obligation, Please send FREE and postpaid, bulletin and details 
of the Subjects checked. 

©) PLASTICS ENG’R 0 Accounting 0 Dredttas and Design 

(OD Refrigeration Electrica! Engr. for Men and Women 

() Architecture . Electricity -Pract. C) Radio 
and Building Electronics. Industrial _) H ch School 

© Contracting - Bookkeeping ” Air Conditioning 

Practical Plumbing _) Private Sessctery C) Mechanical Eng. 

5 Automotive Engr. a) Diesel Engineering {) Shop Management 

Aviation Drafting () Sheet Metal Pattern o Tool Making 

a) Aviation Drafting {) Better Foremanship 

O Busi Ma t Oo Machine Shop 

©) Railway Training Operations 
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PLEASURE AND 
PROFIT IN 


IMPROVE YOUR 
SKILL — STUDY 
AT HOME 


Whether you wish 
to make a career 
of photography or 
want to gain ad- 
ditional skill as an amateur, the American 
School of Photography offers practical basic 
training, which requires only spare time 
study. 
With proper aptitude and application, this Course 
should provide you with a fundamental background 
which may open the door to valuable professional ex- 
perience... or add fascination and zest to your hobby. 
OLD ESTABLISHED SCHOOL. Backed by years of 
experience, our training covers every phase of Mod- 
ern Photography through spare time study at home. 
Basic photographic principles are taught by inspiring 
learn-by-doing’’ method, step-by-step, under the 
supervision of a qualified instructor 
GET FREE BOOKLET! Send cou- 
pon today for free booklet, ‘‘Oppor- 
tunities in Modern Photography, 
and full particulars. 


AMERICAN SCHOOL OF PHOTOGRAPHY 
1315 S. Michigan Ave., Dept. 1366 reer. 
Chicago 5, Hlinois 

eeeeeeeeeeeee eeeeeee sescece 
AMERICAN SCHOOL OF PHOTOGRAPHY 

1315 S. Michigan Ave., Dept. 1366, Chicago 5, I. 
Piease send me without obligation your free booklet 
Opportunities in Modern Photography and full 
particulars 





YAME AGE 
ADDRESS 


CITY zZ c STATE 


LET US TEACH YOU TO 


Mount Birds 


Animals, Fish, Heads; to TAN. 
Hunters, Trappers, be a Taxiderm- 
ist. Let this old reliable school teach 
you —at home, in spare time. Our 
school has over 900,000 stu- £ 
fl dents. Save your fine trophies. 
Mount and keep ducks, deer, 
wild-game. Tan skins, 
make robes and rugs, double 
our interest in MUNTING 
AND FISHING. Have a heme museum. 


Yes, FREE, this great 
ree strange book, with 100 
fine wild-game pic- 


tures. Tells how YOU can become a real TAX#- 
DERMIST, easily and guickly. It is amazing 
thrilling, and may brin yon e litetime of 
PLEASURE and PROFIT. PORTSMEN, 

this opportunity. SEND NOW. A tal wilde 
But WRITE TODAY — don't fail. State your age. 
nN, ww SCHOOL ¢ ort TAXIDERMY 


ELWwooo B8t 
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END FOR THIS 


saddle horse check 
day—now. You's never regra a, 
BEERY eatg yt ——— 


st, Ohio, U.S.A. 














The Motion Picture Theater Business offers big op 
portunities for trained men. Get into a fascinating 
field with a post-war future. Train at home in spare 
time. Free Catalog. Established 18 years. 


| THEATRE INSTITUTE “t.anzc"s00" 


GET THE ANSWER FAS 


Any Problem in Multiplication, Division, Squares, 
Square Roots . . . Quick, Easy—Accurate as a Slide Rule 
Speedy calculator gives answers quickly to any problem in multi- 
plication, division, squares, and square roots. New, remarkable 
NOMO-CYPHER has accuracy of 20” slide rule. Easy, simple to 
use. Can be mastered in few minutes even if you have only basic 
knowledge of arithmetic. Order NOMO-CYPHER today. Price 
only $1.00 or we will mail C.O.D. plus postage. Money Back 


guarantee 
CENTRAL EDUCATIONAL SERVICE 
Dept. 39, 6009 Beimont Ave., 


MONEY WITH MUSHROOMS 


Grow Dig pro! gia ooms the year round in your own sement 

shed! dey box, sterilized mushroom spawn, $1.00 post-paid, or send 
noe money “ay postman $1.00 plus posta fe 8 delivery. Full planting tn- 
structions included. No limit ay! Se oday! UNIVERSE SPAWN 
SALES CO., Dept. PS-9, 2346 Augusta Bivd., _Chteage 22, tMinois. 





Chicago, ott. 





$1498 0.5 incr. 


4 Jewels Sweep second hand 
dium dial h andso me 


business peors 
order. C.0.D’s accepted. Agents wan 


EDO SALES SERVICE 
Dept. c13, 1165 Broadway, N. Y. 1, N. Y. 


If Ruptured 


Do What Others Now Do— 
Wear a Form Fitting 
MILLER Truss 
whicl: provides natural free- 
dom and comfort in working, 
walking, playing, horse back 
riding, dancing, swimming or 
sleeping. You just cannot af- 
ford to be without this protec- 

tion and convenience. 

Wear two weeks then con- 

sult your physician before de- 

ciding to we it. 

Write me today for FREE 
descriptive circular. Sent in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 























BIG MONEY 
INDEPENDENCE 


A PROFITABLE 
LIFETIME 
BUSINESS 
OF 
youR own/ 


PREPARE NOW FOR THE FUTURE 


If now employed, start your home appliance repair business NOW in your 
spare time and be set with a business of your own no matter what happens. 
ou don't need elaborate fixtures or expensive equipment to be a successful 
repairman. Operate from your garage, basement, vacant store, etc. Work 
as many hours as you wish—the home appliance repairman is his own boss. 
It is a profitable occupation for on many types of repairs it is not unusual for 
a repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember, 
as long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had preetous experience along these lines—WE WILL 
TEACH YOU. Age should be no barrier—nor should any minor physical 


ri New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners, washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is so low 
that the savings on your own household appliance repairs will quickly pay 
for it. Act now! Mail the handy coupon below today. 


-—-———Read What Our Students Say About Course-———— 





I really believe your course 
the best investment @ me- 
chanically minded man can 
make.—Claude E. Allen. In- 
dianapolis. Ind. 

I have received your Course 
in Appliance Repairing and I 
must say I am well pleased 
with same. I am only sorry 
I did not have said Course 
some years ago. I have learned 
so much more through this 
course I would not part with 
it.—Charles Schwarz. Hamil- 
ton. Ohio 


The Course in Appliance 
Servicing arrived a few 
days ago. Want to take 
out a few minutes of my 
valuable time to let you 
know that this is just 
what I have been looking 
for ever since I opened up 
my Fix-It shop. I must 
admit that you told the 
truth when you said that 
it contains quite a bit 
more information than I 
bargained for. — P. J. 
Bretl. Sebring. Ohio 


I am a mechanic for the 
Western Union Telegraph 
Co. Three days after re- 
ceiving the lessons in re- 
frigeration I earned the 
exact cost of the course. 
—Henry S. Lee. Washing- 
ton. D.C 

I work day times at the 
shipyard and after 4:00 
P.M. I operate from my 
cellar and garage. I av- 
erage $10.00 to $15.00 clear 
every day.—Walter Hanhy 
Brockton. Mass 


GET STARTED TODAY =— MAIL THIS COUPON 


See ee 2 SS Stee ee eS eS eS eS ee ee eee eee eS 


CHRISTY SUPPLY CO. 


2835 N. Central Ave., Dept. D-4401 


Chicago 34, tilinois 


Please send me free illustrated literature about America’s 
ELECTRICAL APPLIANCE 


Fastest Growing Industry- 


REPAIRING 
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Cver one Alaina 
Designs © Cinaments 


A valwabie reference book for artists, erché- 
ets, desiguers, decorators, printers, cee 
fumers, painters, sculptors, weed-corvers, 
ag Chasers, modellers, cabinet-maters, hobby- 
ésts, ond tiudents 
ery conceivable kind of or- 
1 dece ay 


crafts jefly explained and 
id sri ATED to this unusually help 


ful and « ‘ 
th ite 400 fs 
s the at 


ti 
as you =e with designs of any k nd, 
1 s STLYES OF ORNA 

xar Spel 


if you send 
ont €.O.D if 


t 
KNICKERBOCKER PUB. CO., Dept. 0- = 
120 Greenwich St., New York 6, ¥. 





MAXIMUM TRAINING IN MINIMUM TIME 


CAL. AERO TECH TRAINING will add dollars to your pay check all 
the rest of your life. Specalizing in AERONAUTICAL ENGINEER 
ENG and MASTER AVIATION MECHANICS since 1929, Cal-Aero 
Tech training is carefully designed for just one thing —TO MAKE 
MORE MONEY FOR YOU. An alumni: of over 6000 suc 

ful graduates proves our career traning ts unsurpassed 


VETERANS Write us about Avianon Training, 
as provided under”G.1 Bill of Rights 


imsSTITUTSe 


moneiey vets ct ie29 
S FORMER.) CURTISS WRGHT TECHmICAL institut ) 
GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 


105 AnctLEs County 


Cot Bore Techacvel Inetrete Greed Contre! Rupert Glendete | Catterae 


Peers cond fol atermemen on Arwemes Nremmg (OE — =thev: chitgensn Oop PZ § 


Birth Dore 
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(4 Don’t Envy The Plumber 


Above all the TOP WAGE craftsmen 
stands the PLUMBER. 


Every skilled workman will tell you that Plumbers have the best 
of it WINTER and SUMMER the Plumber is busy at top wages 
No skilled Plamber ts ever out of a job—compare his opportunities 
«a any trade, plus the opportunities of having your own shop 

We teach you Aye J with TOOLS (not books) under Licensed 
Master P “ MBERS in one of the finest equipped schools in Amer- 
ica. We ake you @ Plumber, every branch is taught thoroughiy— 
Lead Work. Blue Print for plan reading—al! other tricks 


LEARN IN 30 WEEKS “085, aos 


If you like to work with tools you owe it to yourself to investigate. 
No need to ever work as an apprentice. Get free bulletin. Write 
now! G.I. approved. Our 24th y 


UNIVERSAL PLUMBING SCHOOL Z 
Mo 


%Q 819 Holmes Street Kansas City, 








STEELS and ALUMINUMS 
with a motorboat tone 
SINGLES $5.50 to 8.00 

V-8 DUALS 17.50 to 20.00 
Reduce back pressure ond in- 
crease engine performonce. A 
Sandee is time proved ond de 

7 pendable. Aluminums ore guor 
enteed for the life of your car 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE. LOS ANGELES 44, CALIF. 











Be Your Own Boss — In Your Own Business 
LEARN 


fe 
—. astics | or Your 
isue=©! PLASTICS 
| you eo = 
Casting right in 
home. All matesiele ta fucniche PLASTICS TECH 
ed. Send ad with name and School of America, Inc. 


address for information 4 
VETERANS: Eligible fer resident 5200 Euclid Avenue 


training under G bill, 








ept. S-9 
Check here 1H Cleveland 3, Ohio 











HUMAN STAT 
“I grew 6 inches in a year through follow- 
ing instructions given in “BUILDING HU- 
MAN STATURE,” says the younger man at 
left. “Now I am a head taller than my 
father 

Ht zu wonder why you are short send for 

outline of this remarkable book 

cede with practical information. 

CARILLON BOOKS, a 46, Boerne, Texas. 


* WAR SURPLUS « 


Lathes, Milling Machines, Drill Presses, Sawing Equipment, Motors 
md thousands of misce! ous tteme LL ation on Helic« pe ters, 
Power Lawn Mowers ra G - den Tractors, Jet Impulsior 

Free Literature. If y« og sth ts sent by return first class 
mail tnclude $1.00. ‘THE WAYNE ENGINEERING co., Dept. 1007, 


Greenville, Ohio. 


EATH TAKING BEAUTIES! 


IN FULL COLOR FOR ART STUDY 


Thrilling, colorful 
transparencies of 
beautiful Hollywood 
Models... 80 real 
so lovely they'll take 

pur breath away 











Lifelike, crystal clear m agt ation comparable to theatre 
ecreen projection. For 35 mm strip film and 8 or 16 mm. 
movie film. ® Special Combination Offer—Two exquisite trans- 
parencies of lovely H wood Models and sensational Hollywood 
Professional Viewer — BOTH FOR ONLY § 


c 1 M ye 
=: money cecer oe CHECK (5 ENCLOSED WITH OC8DER WE Whi FAY POSTAGE 





NOW! A Completely New Home- 
Study Course in PHOTOGRAPHY 


Whether it's for fun or profit, 

you'll enjoy learning photogra- 

phy this new, easy way. Every 

phase of photography is care- 

fully covered, with the latest 

techniques and methods fully 
explained. It offers hours of pleasure as a 
hobby, and thousands of opportunities as 
a career, 


12-Month Home-Study Course 


Written and directed by expert photogra- 
phers with years of teaching experience at 
one of America’s leading educational insti- 
tutions. A really THOROUGH education in 
photography, taught in easy steps and sim- 
ple terms. Write Today. 


MOODY EDUCATIONAL INSTITUTE, Inc. 


203 E. Wisconsin Ave. * Dept. 9-A6 « Milwaukee 2, Wis. 





@ Earn HIGH SCHOOL | DIPLOMA at Home @ 


perme 3 ouney Re rmits you to complete High School education in 
te pe “ 


re 
Write for. FREE. inte ormatic yn 


209 Vine Ave., _ Park Ridge, ilinois. 


STICS 


SEND Offer includes 2 books. New 


Fabricat.on Manual & Gian 
| Catalog, listing the mos com 

plete stock of Plastic Materials 

Accessories, Tools. 


BERTON PLASTICS,INC. 

19 W. 2ist St., N.Y.10,N.¥Y 

STU DY AT HOME for "PERSONAL succ ESS and 
LARGER EARNINGS. 37 years expert instruction 
over 108.000 students enrolled. LL.B. Degree 


awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance’’ 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. . €8- S646 N. Michigan Ave., Chicago 11,00. 


SELL MERCHANDISE BY MAIL 


Operate profitable home business selling merchandise by 
mail, 7 Co. profit on fast some $1 items. Write TODAY. 
POWELL Dept. C pliner Bidg., Cleveland 3, Ohio 


START HOME MAIL ORDER BUSINESS 


Start small—grow big. Amazing new course shows you 
the way. Write today for full particulars. No obligation. 
BELFORT (Dept. 0) Engineering Bidg., Chicago 6, 111, 


oO 
low tuition, easy terms. 


HOME iE INSTITUTE, 


Dept. 29, 























Kills the fleas 
QUICKLY! 
Keeps others off 
for days! 

Still 25¢ and 50« 


aa "Guarenteed by» 
Good Housekeeping 


Soy OCT Ow 
£3 aovrenste EE 





Satisfied with 
my JOB and PAY? 


NOT MEI! 


“Some day I’ i really get a break and go right 
on to the top.” 

That’s wishful thinking. 

You know that the “‘breaks” go to the man 
or woman whois prepared to take advantage of 
them—to the person who can fill the better job 
and is worth more money. He makes the 
“breaks” instead of waiting for them. 

You can influence your own future by pre- 
paring now for the step forward—so that open- 
ings come because you are equipped for them— 
not as the result of luck. 

Why not take the road that thousands of 
ambitious men and women have taken to help 
them to better jobs and more money. 

Prepare now. Send the coupon below—check 
the business field of your choice and we'll send 
you without obligation our FREE 48-page 
book describing the opportunities and com- 
plete information on that field. 

Send the coupon Now. It may be the turn- 
ing point in your life to that better job and 
more money. G. I. APPROVED. 


LASALLE Extension University 


A Correspondence Institution 
417 S. Dearborn St., Dept. 983-R Chicago 5, Ill. 


I want to make my own “breaks” by preparing for a 
better job. Send me your free 48-page booklet on the 
subject I have checked below. 


0 Salesmanship 

OLaw: LL.B. degree 

0 Bookkeeping O Business English 

OC.P.A,. Coaching OEffective Speaking 

Jindustrial Management [()Stenotypy (Machine 

O Traffic Management Shorthand) 
OExecutive Management 


0D Foremanship 
0 Accounting 
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Automobile industry making up for 

tere may never again be such opportunities for 

nt better jobs or business of their own to get in 

or and go up fast! Yes—FOR MEN WHO ACT 
THINGS CAN HAPPEN FAST! 

TRAIN ON ACTUAL EQUIPMENT 

Chicage a Trades Institute makes rapid progress pos- 
Learn -Doing SUPERVISED SHOP TRAINING. In 


. er 
FAST 





Get Started in Radio 
TEN “HOW-TO-DO-IT” BOOKS 


Get a solid foundation tn sqgte by means of these 
10c timely text ach clearly written, 
profusely tillustrated a. over 15,000 


words. You'll be amazed at the wealth of tn- 

formation packed into these handy books. Ex- 

ag for reference—ideal for - ~ r i 
ed 


Your money back if not satis 


BR ) 5 BOOKS FOR SOc —10 BOOKS FOR $1.00 
SENT N dinners Current tor 

To rou No. 4— 

POSTPAID .5 


it About Aer 
Beginners’ Nadie Dictionary 

No. 6—How To Have Fun With Radio 
| - 7—How To Read Radio Diagrams 

N adio for Beginners 
» The Most impte Electrical Expert- 
1 and 2 nts 

Tube Receivers No. 10—Television 

Remit by check or money —— aca Wen letter if you sendcash or stamps 
RADIO PUBLICATIONS S West e Grestway New on ™ 


ELECTRICAL TRAINING 


Intensive 8 months residence course in fundamentals of indus- 
trial electrical engineering, including radio, electronics. Pre- 
pares for technician, engineering aides. Approved for veteran 
training. 53rd year. Write for catalog 


BLISS ELECTRICAL SCHOOL ey 
7616 Takoma Ave., Wash. 12, D.C. 


ARTISTS MAKE MONEY 


Do you like to draw? Send name, address, age and occu- 
pation for FREE ART TEST, to find out your ability. 
ART INSTRUCTION, INC. 

instruction Bidg.. Minneapolis 15, — 








9146 Art Minn. 























motive trades o = institute gained nation wide fame training 
Auto Mechanics for U.S. Army. Same quality training avail- 
able to you now. CONSULTATION AND PLACEMENT SERV- 
ICE WHETHER YOU ARE INTERESTED IN WORTHWHILE 
JOB OR SETTING UP YOUR OWN BUSINESS 
AUTOMOTIVE 7 SF 3 
MECHANICS G-\7— %& 
Practical shop training on ‘ 
ypes of equipment. Auto- Ww 
ive mecha tics needed to 
ns of cars, busses " 
s ing. Efficient 0 
anics get fine pay }' 
. repair install 
mechanical and electrical parts of autos. Learn to overhaul 
and repair engines. transmissions, differentials, and other as- 
semblies. Good pay. steady work, excellent opportunities for 
increased earnings for properly trained auto mechanics. 
Bsoov AND FENDER REBUILDING 
Body and Fender rebulid- 
ing one of best paid fields in 
automobile industry. Body 
and Fender Rebuilding makes 
good profits in garages, serv- 
ice stations. Get_practical, 
all-around Shop Training— 
welding, aligning. mixing and 
matching colors, spray paint- 
ing. power and hand tools 
Values increased when used cars are made to “look like new.’ 
A NATIONALLY KNOWN INSTITUTION 
U ¥ supervised , learn-by-doing SHOP 
TRAININ 1 a! * ar tabli school, backed by years 
of experte ‘ t ctors— with completely 


VETERANS f g under ‘“G TI. Bill’’ have all expenses paid 
. our n 
undle a fetails Low 
’ FASY TERMS if you are 
CHICAGO MOTIVE TRADES INST. 
Div. of Commercial Trades last 
2400 W. Greenteat Ave.. Chicago 26, ti. 


RE IMPORTANT INFORMATION 
TELLING HOW TO GET STARTED 











————=——CUT COUPON ALONG THIS LI 


ill Out, Cut Out, Mail Today 


FACTS FREE for Men Who Want to Get Ahead 
I CHICAGO MOTIVE TRADES INSTITUTE, Dept. B19 
1400 W. Greenleaf, Chicago 26, Hi. 
uted Brochures and other information about 
e Mecha 


cs ) Body & Fender Rebuilding 
) Non Veteran 


POPULAR 
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GET INTO CARTOONING! 


Learn to cartoon! Big pay! Easy. enjoyable work! Car 
toon Course, Gag Course. Anatomy Course & Business 
Course full of plans, markets, ideas. Drawing set and 
criticisms. All one low price. Rush card for detatis 
Hartman Studios, 2776 California Court, Lincoln 1, Nebr. 











MADE OF WHITE, PLIABLE NEOPRENE 
Sanitary e Cannot sour e Will not absorb 
odors « Stays put « No seepage. it's one 
prece e Maintains temperature 48 hours 
1 ¢ Postpand Send stamps or coin 
5 Print name and address plainly 
SURE GRIP COMPANY 


8 N VANCOUVER AVE PORTLAND 12. ORE 


VACUUM 
BOTTLE 
STOPPER 








it’s so important to write a good hand for business and social advancement 
Poor iliegibie penmanship often causes costly errors and ks you for fail 
y write a poor hand? It's so easy to learn at home in spare time 

our new free booklet today. If you wish, send Mix  @ penpoint 


chaded writing and your name beautifully written 
TAMBLYN SCHOOL OF PENMANSHIP 
4 


e 
‘Bince 1895 H-439 Ridge BGidg., Kansas City, Mo., U.S.A 


learn BAKING At Home 


Baking ts one of America’s high industries in wages. 
Nearly depression-proof. Thorough basic home course 
lays sound foundation If you have aptitude, write for 
FREE BOOKLET ,“Opportunitiesin Commercial Baking." 
Baking School, 1315 Mich. Ave., Dept. 1366. Chicago S 


Become a Doctor of PSYCHOLOGY 


Win the degree of Ps.D. Teach the secret of contentment, happiness 
Solve mental worries Experience the revelation of truth. Chartered 
college. Individual help. Write for FREE book COLLEGE OF 
UNIVERSAL TRUTH 8153-A North Clark St., Chicago. 


“tick any” AUTO REPAIR JOB! 


Look up make, model, job in MoToR’s AUTO REPAIR 
MANUAL—and go to work! Complete guide for every model 
built since 1935. 764 pages; 1000 illustrations; 450 charts; 
200.000 repair facts. Index. After 7 days’ Free Examina- 
tion, send $1; then $1 monthly for 4 months, 35c postage 
If not satisfied. return book. pay nothing. MeToR Beol 
Dept., Desk 2K, 572 Madison Ave., New York 22, N. Y. 











GOOD ELECTRICIANS aze scarce 


THIS MEANS OPPORTUNITY FOR YOU! 





Today Electrical Workers are in demand more 
than ever before. 

“TRAIN ON ACTUAL EQUIPMENT” 

Here you learn Factory Wiring, House Wiring, Appliance 


Repair, Electrical, Maintenance, Armature and Motor 
Winding. 


PAY AFTER YOU GRADUATE 

Don't let lack of money hold you back. We will finance 
your training. Pay us after you graduate in small monthly 
payments. 


MICHIGAN TECHNICAL INSTITUTE 


31 Melbourne — Detroit 2, Michigan 


nore TO VETERANS!!! 


This school approved for training under GI 
Bill. Write to find how you can take this 
course, at no cost to you, and receive sub- 
sistence allowance of $60 to $90 a month 
while training. 


MAIL COUPON Zeday 


MICHIGAN TECHNICAL INSTITUTE, Dep!.S. 
31 Melbourne, Detroit 2, Michigan. 
0 Please send me literature about your training. 
CJ tom a G.l. 
NAME 
ADDRESS 
city. 





For Men Who are Trained in 
AUTO BODY & FENDER WORK 


Men 18to60. Wantafuture with good pay, perhaps abusinessof 
your own later? If you are mechanically inclined, start now to 
learn to become an auto body mechanic and fender repair man. 
This fast growing xc ld has great possibilities for trained men 
with experience. U.E.1. spare time, home-study training com- 
bined with actual shop practice gives you sound, basic knowl- 
edgeoflatest, best methodssoyou may get the ex perience which 
may bring you big pay. Capable instructors supervise your stu- 
dies and actual practice. Course includes acetylene welding, 
spray painting, use of hand and power tools, etc. 


THOROUGH, RELIABLE TRAINING 


U.E.I. has trained men for new opportunity fields since 1927 and many 
students are now making good. Auto body and fender re pairing is one 
of the best profit-makers in any garage or service station. Little capi- 

tal required for mechanically inclined men to get into this business 
k ree employmen~ placement service, o* we will show you how ‘o start 
your own shop. Cet the facts FREF, without obligation. Write today. 


UTILITIES ENGINEERING INSTITUTE { 


AUTO-CRAFT DIVISION 
1314 Belden Avenue, Son. 396X, Chicago 14, tl. 
Gentlemen: —YES! I want to get into profitable Auto Body and 
Fender Repair Work. Please send me FREE FACTS at once. This 
inquiry does not obligate me in any way. 























Name Age 





Address... 














Learn this 
enetely(- 


Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 make $10 to $20 in 
a single day giving ie ish Massage and Hydro-Therapy 
treatments There is big ‘Geman from doctors, hospitals, sana- 
riums and clubs. Graduates earn large full time incomes from 
these or in private prac e« in their own offices. Others make good 
money from home treatments given in spare time. Learn this in- 
teresting, money-m es Pr fe on i your own home, through our 
ly « Same instructors as in our 

nationally known, "res ident school, You can win 


atom idependence and i pare for future security 
y) ~ qualifying for your , one Course can 


be can ny leted in mths Many earn 
Charts | while they learn. Senin " your training at once. 
Anatomy Charts & Booklet FREE 


Enroll now and we will include, at no extra cost, 
many needed supplies. Fit yourself to help meet 
growing demand for Scientific Swedish Massage 
Send the coupon at once for complete details, 
Anatomy Charts and 32-Page Illustrated Booklet, 
FREE, postpaid. 
ee ee se 
THE COLLEGE OF SWEDISH MASSAGE 
Dept. 670L, 100 East Ohio St., Chicago f1, Illinois 
Please send me FREE and postpaid, Anatomy Charts, 32-page 
Booklet and complete details on Home Training. 








Name 
Address 
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7 LB. EXPERIMENTER 
PARTS ASSORT. KIT 


“gold mine** for the radie 

r an. Hundreds of valuable 
ow reader and clee 
nd sub-asser 


es this 


“$1 79 


SATCHEL POUCH 
» os pout Idea 








Stock 
No. 214. 


thie low petee 
filter, top 
ectuating 
a) € 





“$18.50 


Ae 0 eee 


AND HUNDREDS OF OTHER 


BARGAINS 


SPECIALS FOR BOY SCOUTS, CAMPERS, HUNTERS 


Ny MESS KITS: 
Regulation tw ) 


Army M 
ifr 





ARMY BANDOLEERS 
Eleven pocket army 
Wer, 
Fact 





“9 8c 


Wat. 1 it 





pup TENTS 


Fir ~f— oy scouts 
Ueed but perfect 


“ $3. 95 


= $7. 95 
re ee + 00 
G.l. POCKET BELTS 
culation G.I. Belt with snap but 
‘ *! aa Wet. 3 i 9B¢ 
TANK PRISMS 


No, A110. 








nk @ 





CAVALRY SPURS 
Wet. 2 Ibs No - ~ ae 
Pair 
Set ra eather at 
No, 103. 


Per ect 





woot ARMY SLANKETS 


ankets Clees 8. 


“$a'89 


bat r vated 
Ibe. No. 233 
Fact 


CANTEENS 


Reg. | issue can 
» bod ightly used ma 
\ gt oO. 





CANTEEN CUPS 


metal. Folding handie. Wet 
No. A120. 25¢ 
CANTEEN COVERS 


Heavy canvas Button fastener 


$30. Each 69c 
35¢ 


Each 





New No, 


Used Ne. 119. Each 





TELEGRAPH wey 


Made of fine instrume rass 
“Prot esiona 
value $2.50. Brar di 


No. NS. Th 98c 


Rase 





PLASTIC KNOBS 
ortment of 36 plastic knobs tn 4 
slar types Have many ises 
nd home and shop. Shp. wet 


78 $1.00 
METAL BUSHINGS » 


of light weight Duro metal f 
in. long. Inside « 
“16 in. Approx "5 
No. 169, Per 1 ib 








PARACHUTES 


Of white rayon fabri 
n diam 


62. Each, only 








ASSORTED NEW LENSES 


cision ground lens 





POPULAR RECORD ASSORTMENT 


lues and 

Famous 

Used in 
Shipped exp 
refunds. Wet 


$9.04 


dern dance 
s No 





GAS 
MASKS 


Brand sew! 
Orig. coat 





te suche th 0 epoca 


ts = $17. 95 


= BELTS 


No. 526. 


G.l. 





of heavy 
justable 


ae 
Wat. 2 ibs 
No, 131. Each 


ANTENNA 





UNITS 


g 





$7.95 


SERVO 
TURN 
CONTROL 


Part f 

automa 

pilot 
curate 





hin 
and fittings 
many time 
low _ price 
= ~ many ae saahie tb 
of other purposes, Sh 


= A263. “$1 7 50 


MOISTURE ABSORBANT 


Protex-Sorb. A protective absorb 
ent that eliminates moisture dan 


age Io th bees 
if dors. NO. 138. $1 .00 
Doz hage 











LIFE PRESERVER BELTS 
ne 


manually by atta 
sstable in waist sige 
air 


and slightly sotled 
this low price 


No. 1261 
Each 








ORDER DIRECT FROM THIS AD 


Vahuce guleret ire of hard-t 


BIG ILLUSTRATED CATALOG FREE 


STARK’ 


Include 
overage “i net 
icago sed 
das deen ribed 


Dept. PS946 
509 So. State St. 
CHICAGO 5, ILL. 





STILLS 


Distt! your own 
r with one 


ates 
s. on on 
Wet. 199 Ibs. No. 
206. Fach 


$59.50 





POPULAR 
46 SCIENCE 








Classified Ads only 50¢c per word per insertion, 


mum ad 10 words. To be included in October issue copy should be in our 


33 Classified 
Opportunities 


payable in advance. Mini- 


office by August 30th. September issue on sale September Ist. 





The new rate increase will not go into effect October, 1946 as previously 
rate will become effective January 1, 


MONTHLY—351 


POPULAR SCIENCE 


1947. 


ed. The ch in 





FOURTH AVE.—NEW YORK CITY 10 





1 ADVICE 


DRUNKENNESS Is a disease which re- 
sponds to treatment. Medica] skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience. 
Write for free booklet. P. S. Nelson, The 
Keeley Institute, Dwight, Ill. 
ABILITY not recognized? Try improving 
personality 3 quick ways. Users say ‘‘It 
works!'" Pree folder. Methods Research, 
6235-L Eastwood, Kansas City 3, Mo 
BUSINESS Opportunities Galore—Informa- 
tion booklet 25c. Bi-Monthly for Year 
$1.00. Parcel], 2701 Main, Elkhart, Indiana. 
WORRIED, Troubled. Afraid? Get help 
now! Bring your problem to The Counselor. 
Confidential. Reliable. Fee $1.00. P.O. Box 
503. Dept. 2, Chicago 90, Ill. 
“FREE information!" Locates thousands 
scarce bargain merchandise. Druggist, 
Box 1279-S, Joliet, Il. 


| ADVERTISING Copy, 


ADVERTISING sales Literature vaanned. 
written, 25 years’ experience, L. Van- 
Denburgh, Box 201, Newark 1, N. o 


nt service in mag- 


and Artwork; Placemer 
rite Mr. Thomas 


azines and newspapers 


| for folder. Diamond Advertising Service, 


326 Pennsylvania Ave., Washington 3, D.C. 


| “$00 MILE”’ Indianapolis Automobile Rac- 


ing History Book, just printed. Complete 


history detailed year by year results every | 
| Indianapolis race since 1909. 320 large 


pages, over 2,000 illustrations, drawings. 
photographs describe foreign, American 
racing automobiles. Photographs world's 
famous drivers. View in your arm chair 
every mile of every event at 10c a race 
average cost. Complete book Postpaid $3.50 
De Luxe Edition bound attractive red Du 
Pont Fabrikoid $5.00. Limited number 
available, hurry! Clymer, Dept, B92, 2125 
W. Pico, Los Angeles 6, Calif. 





DON'T change jobs! Don’t marry! Thou- 
sand word handwriting analysis will 

guide you. Write liberally. $3.00. H. Ben- 

nett, 434 W. 120th St.. New York 27 

How to own a profitable business al! or part 
time. Details 10c (refundable). Box 12T, 

Oaklandon. Ind 

HEAL The sick. eliminate disease, fulfill 
every need through the spoken word, 

““Vitascience’’ tells how. Free details. 

Cedric S. Moore, 1313 South Union, Ko- 

komo, Indiana 





$25 WEEKLY working two hours daily 
with Textiles, Plastics. Costume Jewelry. 

Dolls. Complete plans 25c. Myra Allan Cre- 

ations. 1005 Market, Philadelphia 7, Pa. 


2 ADV VERTISING 


ADVERTISE: 24 words, 40 Newspapers 
$3.50. List Free. Advertising Bureau, 
4515-P Cottage Grove. Chicago 15 
ADVERTISE Profitably: $20.00 reaches 
5,000,000 Sunday newspaper readers with 
24-word ad. Newspaper, magazine, mailing- 
list ratebook free. Chicago Advertising 
Agency, 20-PS West Jackson, Chicago 4. 
“HOW To Write Advertising’ absolutely 
free! Dudley Bunn, 126-PS Lexington 
Ave.. New York 16 nae 
24 WORDS in 64 Weeklies $4.96. J. Dar- 
__nell, 730 Hays, Jackson, Tenn. 
TRADEMARKS! Designed for your com- 
pany or products by famous artist. $2.00. 
Wrogers, 2333 Dwight. Berkeley. California 


SPEEDY mailing, 500.000 classified names 
and addresses on stickers. Classified Per- 
sonal Adv., 7 Chestnut St.. Waterloo, N 


SERVICE Station driveway “Se 











Service Sig- 
nals’’ again available. Free literature. Ter- 
ritories still open. Knipp Specialty, 1207 
Orizaba, Long Beach 4. Cal 
MAKE more money. Start Christmas Gift 
sales now. Opportunities unlimited. Ma- 
terials furnished. Write for Free book of 
confidential commissions on all magazines 
McGregor Magazine Agency. Dept. 31, 
Mount Morris, Ill. 








54 AGENTS WANTED 


GOOD Paying | Business Silvering mirrors, 

plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. No 
tanks or shop required, outfit furnished. 
Free Booklet. Gunmetal Co., Ave. G, De- 
catur, Illinois. ae 
LICK After-war layoffs; Start own busi- 

ness; home, office. Booklet describing 
“Collection of 127 Tester Plans" free. Elite 
Co., 220 Grand St., New York 


FREE Water and our concentrates makes 

flavors, lotions, shampoos. 72 products 
labels, bottles furnished. Qualco, F-20030 
Russell, Detroit. 


FREE! Latest issue Opportunity Magazine, 

Salesman's Guide. Inspiring. construc- 
tive. Shows how to earn money selling for 
others or in your own business. Hundreds 
postwar opportunities. Send name and de- 
scribe what you have sold or are selling 
Illustrated copy sent Free. Opportunity 
Magazine, 620 N. Michigan, Dept. 18, Chi- 
cago 11, Ill 


MAGIC cleaner and laundry soap deal. 

Hotter than a firecracker 
Sample Free. Uco, 5007 
Chicago, : aS asi 
JUST Out! History of World II, Huge 

volume. Popular price. Authentic text 
Officia] Photographs. Big profits. Riverside 
Book Co., Iowa Falls, Ia 


START Your Own Business on our capital. 


Irving Park, 


Always your own boss. Hundreds average | 
$6,000 to $25,000 annual sales year after | 
equipment on | 
credit. 200 home necessities. Selling expe- | 


year. We supply stocks, 


rience unnecsesary to start. Wonderful op- 
portunity to own pleasant, 
business backed by world wide Industry 
Write Rawleigh Co., Dept. I-U-PSC, Free- 
ET cctecnmninnniniiaionn 
BIG bargains for big profits. Over 100 se sen- 
sational values. Men's used suits $2.00. 
pants 35c, topcoats $1.25, overcoats $2 os 
shoes 20c. Experience unnecessary 
wholesale catalog. Superior, 1250-FA. Jef. 
ferson, Chicago 7 


Effective Layouts | 


Big profits. | 


profitable | 


100° PROFIT on famous popular Pines 
Birthday, Christmas, and 4ll-occasion 
Greeting Cards. Wonderful 12 to 24 Card 
boxed assortments sel] on sight for $1.00 
Write today for information and Extra 
Bonus Distributor's Plan, S. Pines, Box 32, 
Flushing, N. ¥ "ie Os 
EXCELLENT Sideline for Printing Saies- 
men. Decalcomania Name Plates in small 
quantities. Also, make money applying 
Initials on Automobiles. Free Samples. 
““Ralco’’, X-164, Boston (18), Mass. _ 


AGENTS—300% profit selling genuine gold 
window jietters; stores and offices. Free 
samples, Metallic Letter Co., 437 N. Clark, 
Chicago 
AT last! Something new and sensational! in 
Christmas cards. Amazing ‘‘Oilette’’ 
cards. Like costly oj] paintings. Designs 
never before offered. Gets orders fast 
Beautiful 25 for $1 Cards, name imprinted 
Many other assortments. Big profits. Sam- 
ples on Approval. Puro Co., 2801 Locust, 
Dept. 641-L, St. Louis, Mo 


AMAZING New Zipper Shoe sells on sight 

Big profits for salesmen. Leads line 200 
splendid styles. Territories open. Get Free 
Sample Outfit. Write Consolidated Shoe, 
Dept. S-204, Chippewa Falls, Wis. 


“OUR Filag'’—famous picture, Four colors. 

500,000 sold. Sample print-———Free. Our 
Plag Sales Corp., Dept. C-1065, Excelsior 
Springs. Mo. _ 


CHRISTMAS Cards. Earn Big Money. Take 

orders galore from friends. 25 exquisite 
folders with name $1.25. Free samples 10 
designs. America’s Fastest Selling 21 
Christmas Polder box. Costs 50c. Sells $1. 
Request samples today. Sunshine Art, Dept. 
N. 115 Fulton St.. New York City ; 
CLEANS dishes without ‘‘washing.’’ New 

Invention. Lightning seller. Dishes gleam 
like mirror. Samples sent on trial. Kristee 
126, Akron, Ohio. 


WE pay you $25.00 for selling fifty “$1.6 00 
boxes. Think of it! 50 beautiful assorted 
Christmas cards sell for only $1.00, your 
profit 50c. Write today for free samples. It 
costs nothing to try. Cheerful Card Co., 
Dept. 247, White Plains, New York. 


BIG commissions—selling to stores cellu- 

loid Pricing Tickets, meta] shelf mould- 
ing. To restaurants, menu covers, signs. C. 
Pricing Press, 124 White St., New York 
13, N 
GOLD lacquered Window Sign Letters. 

Large Sizes Penny Each. New Foils. Ab- 
solutely Beautiful. Free Samples. Atlas, 544 
w. /. 79th, Chicago 20 


EASY money now to Christmas. Up ‘to 
100% profit selling friends, others, mar- 
velous new 1946 Christmas and year ‘round 
box assortments—30 boxes 35c up. Odd 
cards 2'oc up. Extra bonus. Request special 
feature $1.00 Christmas assortment on ap- 
proval, Send today for free samples of our 
fast selling 50 for $1.00, 25 for $1.00 per- 
sonal Christmas cards and personal sta- 
tionery lines. Special! offers. New England 
Art Publishers, North Abington, Mass. 
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Request mm and then polish-up the desired 
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y : treetir 1 or 2 minutes, then take out 
oe us before. All done. Neither 
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— can see this cher 
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ristz card, Everyday 
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Metal Electrode 
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@ie ne 
SIE & 
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Ameri- 
Gradua.- 
Largest 


STARTLING wor 
e — f 


raming 


d tk 
ise Mar 
Bend, Ir 


DISTRIBUTORS War 
stretching 

week possible 

Peoria 4. Illino 


SALESMAN-—-Full or 
dividualized be » 
badges, bands. caps and over two thousand 
- embler Write today Special Outfi 
first $350 made? Hook-Fast Company. Roanoke. V 
book ‘505 Odd Success- | 
ree! Proven! Work at 6 AIR CONDITIONING 
t something odd! Pa- & HEATING 


Det New York 1 ‘ : overfield. Santa Monica, 


detail 
Dept 
liana 





HEATING gas and oi] burners, furnaces 
ri Teach others! Sell Moore, Box 122. Lincoln 6. Nebr a 
afety razor (controls heat, AIR condition your home for only ten 
Razor Research, Wallkill, dollars. Tested ns. Send $1.00 to Air 
Cool, Box 303 N.Y 


rREMENDOUS Pr 





Oil and Gas FPurnaces conver- 
sion Gas Burners. O. A. Moore Equip- 
ment Co., Lincoln 6, Nebr 
7 AMERICAN POLICE 
ait JITSt 
LEARN Scientific Jitsu. Defense Tech- 
nique. Powerful Book, 200 Photographs 
$1.00. Kogan, 1032-SE, New York - 
EFFECTIVE Jiu-Jitsu. Learned quickly. 
Sample lesson 25c. William Feinsinger, 
413 S. 6th St., Philadelphia 47, Pa 7 
DEADLY Judo—Fiercest fighting tech- 
nique. Complete course (186 Photo- 
graphs.) Particulars free. Variety House, 
Box 46-AI Wall Station 1.¥.C 
8 ANTIQUES, KELICS, 
GOODS 


HEATING 








INDIAN 


pistols, armor: 
Robert Abels, 


daggers 
0c 


SWORDS, rapiers 
illustrated catalog 
860'. Lexington Ave 
4 FINE 
4 pertect 
List Free 
Texas 
440 Antique Firearms 
dian Relics, Flintlocks, Minerals, Car- 
tridges, Carbines, Fossils, Coins, Antiques, 
Rifles. Catalogue, Photographs 25c. Heike, 
Wenona, Ill 


ANTIQUE 


t Arrowheads $1.00. 
arrowheads $1.00. 
569, Galveston. 


perfect Ancien 
tiny bird 
Lear's, Box 


5,000 Bargains; In- 


Swords, Daggers, 
Powderhorns, Flasks, Catalogue 5c. Nagy, 
8 South 18th St., Philadelphia 3, Pa. 
9 ASTROLOGY 
KNOW your future. Complete Character 
and Vocational Analysis by Astrology 
Send birthdate and dime. Free occult cata- 
logue. Clark, 125-A West 7th Ave., Chey- 
enne, Wyo 
INFORMATION 
love, health 
birthday, DeLuca’s 127. 
4._R I 


Firearms 





facts concerning business, 
Etc. 8'2 x 11” folder 10c, 
Pettis, Providence 





10 AUTHORS SERVICE 


I WANT New Writers to. cash hundreds of 

checks for $1 to $100, offered each month. 
The easiest way to write for pay. No pre- 
vious experience necessary. Send for Free 
details. No obligation. Saunders M, Cum- 
mings, 467-S Independence Blidg., Colorado 
Springs, Colo 


11 AKCH SUPPORTS 


BIG Profits Man 
ports. Julis Corsen, 


Louis 4, Mo 
AUTOMOBILES 


RACING car fuel concentrate supercharges 
gasoline for all cars. More power, speed 
$1.00 pint. Free speed equipment literature, 
Lee Motorcraft 412-B Great Northern 
Bidg., Chicago 4, Til 
COLLECTORS! Albums 
Automobiles ist 10c 
apolis, Minn if 
DUALTONE custom built twin muffler sets, 
for Fords and Mercurys. Eliminates back 
pressure giv creased gas mileage and 
horsepc wer. ned for deep mellow 
tor iz included. $20.00. Also 
1 all cars. Dualtone Muf- 
26 36B India St., San Diego 1, Cal 
AUTOMOBILE Racing Book. Fifth Edition 
Revised. Tells how to build dirt tracks 
bodies, frames Reco rds, super- 
chargers, 1 a ns, stock con- 
versions, roads r ng. f —— 
postpaid; $1.15 c OD. K 
ment 274, Madisor “inci inn ati 
STREAMLINE Your A 
i ,] - li ultr 
ears newer inexpe isive 
trated Restyling Manual 
Engineering 3)-64 St 





ufacture custom arch sup- 
2638 Geyer, St. 





World's Finest 
Box 1028, Minne- 


Ohio. 


itomobile beau- 
amodern ten 
easy methods. 
$1.00. Alm- 
Brook- 


Il lue 
19 
OILTITE Catalytic Upperlube 
Permanent Oil Consumption Reduction, 
Doubles High Speed Power. Lengthens 
Motor Life. $1.00. 9505 Cassius Avenue, 
Cleveland. Ohio 
CUSTOMIZE your 
new restyling ideas 
model changes by 
Speed-wheel, Box 
fornia 
FOR midget car bargains, see our ad under 
motor-cycles. Midget Motors Directory, 
Athens. Ohio 
“BUILD speedy Midget 
castoff parts! Plans 
struction information 
Box 1682-CS, Toledo 


Guarantees 


lustrated 
specific 
$1. 
Cali- 


automobile. I 
instructions 
simple methods 
723-C, Arcadia, 


track racer from 
specifications. con- 
$1.00. Motor Supply, 
Ohio.’’ 


AUTO SUPPLIES 

& EQUIPMENT 

HAVING Car Trouble? New, Used, guaran- 
teed auto, truck parts save money 

Transmission specialist. Describe needs: 

immediate reply. Victory, 2930'4 No. West- 

ern, Chicago 18 2 

AUTO parts for all autos and trucks 
Trans. motors, differentials, fenders, car- 

buretors. Also Body Parts. Security Auto 

and Truck Parts, 1941 BP Eddy, Chicago 13 


AMAZING ‘‘Hydo-charger” gasoline saver 
fighter plane principle! Increases 
speed, power, life, resale value, octane rat- 
ing—30 more mileage. Eliminates fuel 
knock—carbon! Reduces sludge, wear, 
valve jobs, oil pumping. Simple, Tested. 
Safe, Inexpensive Money-Maker! Com- 
plete Installation Instructions $1.98. Alm- 
quist Engineering. 447-64 St., Brooklyn 19 
1946 Superignitioniter $5.50. Fast Starting 
Pep, Mileage. EG MFG., 355B East 149 
CN, Y. 55.) 
A.C., Champion and Auto-Lite Spark | Plugs. 
Factory Reconditioned and Guaranteed 
25c each, lots of 4 or more. Prepaid if 
you remit with order. State size. George's 
477-60th St.. Brooklyn 20, N. Y 


SURPLUS Tires 
tires 1 ty 


13 


World's Finest, choice 
new Electronic Recaps 
600x16, $9.7 650x16 $10.75; 700x16, 
$12.75; also ‘fact ory adjusted used tires, 
600x16, $5.75; 650x16, $6.50; 700x16, $8.50 
All sizes in truck tires on hand, New Tire 
Reliners 600x16, $1.98. 25°> deposit with all 
orders, 2°> discount for cash. Koppel Tire 
%0., 35 S. Dearborn St., Chicago 1, Ill 


CARBURETOR repair kits containing all 

the essential parts for completely re- 
building a specific carburetor. Over 400 kits 
available. Carburetor Service, 600-B La- 
Prairie, Ferndale 20. Mich 


MUFFLER manual 

wood, Laguna, Westwood, duals, etc. In- 
cludes construction details, regulations dia- 
grams. Postpaid $1. Mellotone, Box 723C 
Arcadia, Calif — 
1947 Electrene to Pep Up And Tune Up 

Your Car, This Unit Is used to intensify 
spark, check voltage at each spark plug 
check voltage from coil and provides for 
accurate ignition timing. Precision made 
Price $3.00 postpaid with complete instruc- 
tions. Duma Products Company, 1100 East 
Canal Street, Troy, Ohio 


14 AUTO TRAILERS 


BUILD your own Trailer! Save Money! 
Have every feature you want! Plans for 
House, Sport, Camp and Utility trailers 
Catalog describing 9 models 10c, (15c in 
Canada and overseas). Jim Dandy, Box 
125-B, Wausau, Wisconsin barra 
TRAILER Travel Magazine, monthly $1, 
year, satisfaction guaranteed. Plant City 
9, Fla 
15 
PROPELLERS for ice- 
boats. Literature 5c 
R. FP. D. 7, Ft. Worth, 


TWO Valuable Aviation 

The Price Of One ($2) 
Last. First come first served! Have limited 
supply first and or postwar directory of 
private aircraft tandard Guide To Pri- 
vate Planes 128 pages descriptions and 
photographs modern aircraft, gliders, heli- 
copters, engines—plus articles on how to 
fiy and buy aircraft; insurance and financ- 
ing: how to get flying license; regulations; 
instruments; navigation; directory of air- 
ports: list of flying schools, plane dealers; 
helpful advertisements. Size 9” by 12” 
Original price, $2.00. Also: ‘Confessions 
Of a Flight Instructor’’. 60 pages, 13 chap- 
ters valuable information for flight stu- 
dents and instructors 


Pocket size. Pub- 
lished price, $1.00. Both For Only $2.00 
postpaid. Send cash with order to: 








AVIATION 
snow 
Banks 
Texas 


Manuals For 
While They 


sleds, Air 
Propellers. 


Air Re- 


} 


Convert easily to Holly- | 


view Publishing Corp., P.O. Box 750, Dallas 


1, Texas. No C.OD 
PROPELLERS 


refunds 
Correct size, any motor 
Airliner 3 blade, shorter diameter, lower 
position, better thrust. for sleds, boats, Il- 
lustrated literature. Order now prices ad- 
vancing. Standard Aerocraft, Ft. Worth, 
Texas 
AERONAUTICAL Maps, Ideal hunters, 
fishermen. Your vicinity. Six maps, $1.00. 
No C.O.D. Flyer’s Boots, genuine leather- 
rubber, zipper, $495. Goggles. $4.95 
Leather helmets, $4.95. Aero Parts Supply, 
Municipal Airport, Houston, Texas 
AIRPLANES—Used $125 up 
wings, parts. Send 25c for list 
2300 W. Flagler, Miami 35, Fla 


"s or 


Engines, 
Aircraft, 


AERONAUTICAL Maps, Ideal hunters, 
fishermen. Your vicinity. Six maps, 
$1.00. No C.O.D. Piyer's Boots, genuine 
leather-rubber zipper, $4.95 Goggles, 
$4.95. Leather helmets, $4.95. Aero Parts 
Supply, Municipal Airport, Houston, Texas 
“CUBS, Wacos, Taylorcrafts, Aeroncas 
Big catalog, 25c, lists these and thou- 
sands of other sensational airplane bar- 
gains. Some are ‘easy to repair’’ crackups. 
National, Box 1682-CS, Toledo, Ohio.” 
AIRPLANES—used—bargains at give-away 
prices. Ready to fly. Directory 20c. Aero 
Trade, Adams, Mass 
JET Propulsion Experiments. Build the 
powerful Model Buzz Bomb engine. $1.00 
Postpaid. Williams Model Co., 873 E. Mc- 
Creight, Springfield, Ohio 
JET Propulsion Enthusiasts! 
Genuine rocket propulsion for models 
Tested! Proven! Not theoretical! Booklet 
containing complete plans, instructions, il- 
lustrations, $2.00, or circular free. Mar- 
wood Co., 3033 E. 92, Seattle 5, Wash 
18 BLUEPRINTS AND PLANS 
**‘BLUEPRINT Reading Made Easy" ready 
reference book for reading any type blue- 
print. 596 pages, 463 pictures. Formerly 
$8.95, now only $1.98. Popular Science, 
Dept. 96-C, 353 4th Ave., New York 10, N.Y. 
“BLUEPRINTS—toy-gun, toy-rifle—Write 
a aS Co., 2137 Arthur Ave. Bronx, 
57, N. 
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It’s here! 








BOATS, OUTBOARD 
MOTORS, ETC. 
FULL size, cut to shape boat 
blueprints T'2—38 = feet Illustrated 
“Build a Boat’’ catalog. 10c (coin). ‘‘How 
to Build Boats’’ book, $1.00. Cleveland 
Boat Blueprint Co,, Dept. A-77, Cleveland, 
Ohio. 
MARINE Power 
and Jeep motor 


patterns, 


Easily convert any Ford 
(domestic and foreign) 
With Osco parts and kits. Complete cata- 
logue 25c (coin). Osco Motors Corp., 2020 


East Orleans St., Dept. P, Philadelphia 
34, Pa. 


INBOARD marine motors, conversions, 
supplies, Catalog on request. Stokes Ma- 
fine Supply, Coldwater, Michigan 
FORD Marine Conversions. Catalog 
Lehman Manufacturing Co., Dept 
Newark 2, J 
SAILS for Skates, Ice Boats 
Yachts. Canvas for recovering boats, 
trailers, autos. Wing dope, cement. Nylon 
rope, sailcloth. Alan-Clarke, 96 Chambers, 
N.Y.C 


10c. 


Canoes, 


Protect your sails! 
**Mil-Du-Chex on 
6ails & in sail bags. Stops mildew forma- 
tion. 200 sq. ft, size—75c, 500 sq. ft. $1.25 
Regatta Company, 1606 Zerega Ave., N.Y.C 
61, N.Y 
KAYAK Blueprints, Deluxe Models—cata- 
logue 10c. Viking Kanoes, Merrick, N. Y 


20 BODY- BU ILDING COURSES 


BAR- BELLS, “Dumbbells Exercise equip- 
ment, Courses. Special offers! Free book- 
let. Good Barbe] Co., Reading, Pa 
*“‘BUILD Massive Muscles! No apparatus! 
3 complete courses. $1.00. James Todd, 
17 Ina, Dept. MM, Springfield. Mass 
“JIFFY Gym is Back! Famous pocket size 
rubber exerciser! $2.00. Health First 
Athletic Equipment, Box 996. Springfield 
3, Mass.’’ 
HANDBALANCING is fun! Teach 
quickly. Write. Power, 923 W. Vine 
amazoo, Mich 
WEIGHTLIFTERS! Don't Miss Your Op- 
portunity To Work Out In A Moiern 
Gymnasium. Moderate Fees. For Infotma- 
tion Write To-P.O. Box 39, Highbridge 
Branch, New York 52, N.Y 


BARBELLS! 
319 Orient 


aA 
~~ 


SAILBOAT Owners 
Simply dust pure 





yourself 
Kal. 


Catalog! Bur Barbell Co., 
Way, Lyndhurst, N.J 


BOOKS 
PERIODICAL S, ETC. 


EDUCATIONAL Books 

rented for smal] fee. Books bought. 
Money back guarantee, 4,000 Bargains. 
Catalog Free. (Courses Bought). Lee Moun- 
tain, Pisgah, Alabama 


WHAT Every Mason 

sonic books for Blue Lodge, 
Commandery Scottish Rite and Shrine 
Our rituals are used the world over. Send 
for our free catalog of books and rituals for 
Masons, Odd Fellows, Knights of Colum- 
bus, etc. Eza A. Cook, Publisher, Inc., 
P.O. Box 796-RMY, Chicago 90, Ill 





sold cheaply or 


wants We have Ma- 
Chapter, 





MAGAZINES (back dated)—foreign, do- 
mestic, arts, Books, booklets, subscrip- 
tions, pin-ups, ete. Catalog 10c. (refund- 
Cicerone’s, 863 First Ave., New York 
New York 
BIG Profits Taking Subscriptions | For All All 
magazines. Agents’ Confidential Catalog 
listing over 2500 periodicals and complete 
starting supplies Free. Pines Subscription 
Agency, Flushing, N a ex: 
GOOD “Used” self-instruction educational 
books on all subjects bought, sold, rent- 
eq. exchanged. Satisfaction guaranteed 
Complete information and 100-page illus- 
trated bargain catalog Free! Write—Nelson 
Cp., Chicago 5 
**30,000°JOB And Business Opportunities In 
Alaska Based on two years’ Alaskan 
experience, this 15,.000-word copyrighted 
report gives latest facts on Fur Farming 
Mining, Agriculture, Lumbering, Transpor- 
tation, Commercia] Fishing, Construction 
Business Opportunities. Special section on 
climate, homesteading. mineral resources 
rights, etc. Private firms and Government 
projects listed—tells How, When, here to 
apply. $1. Return for refund in 7 days if 
not satisfied. Pacific Industrial Research 
Bureau, Dept. 2C, 907 Terminal Sales Bidg 
Portiand 5, Oregon Mi ae pes ‘ 
“PIX It Yourself’’—home repair book. How 
to fix appliances, furniture, plumbing. 
ete, 256 pages, 163 pictures, $1.49. Popular 
Science Dept.96-C 353 4th Avenue, New 
York 10, N. ¥ 
“RADIO For The Millions’’—practical 
book. Compiete instructions for building 
78 gcadios, phonographs, other sets. 192 
pages. 648 pictures. DeLuxe edition, $1.98 
Popilar Science, Dept. 96-C, 353 4th Ave- 
nug, New York 10, 9 eS 
“108,000 POST-WAR Jobs Abroad.” South 
America, China, India, Burma, Japan, 
R Malaya. How, When and Where to 
i U. 8. participation in world recon- 
struetion and trade demands thousands of 
Am@frican-trained mechanics, salesmen. 
tecHiMicians, engineers, foremen, laborers 
and business representatives—every trade 
nee@ed. Our 15,000-word copyrighted report 
—c@mpiled from business, professional and 
overnment sources—lists over 200 big U.S 
frame with foreign interests, gives job in- 
tion, salary brackets, contract tips, 
= ation letters, passport information 
climatic conditions, etc.—everything need- 
r your immediate application. $1.00. 
n for refund in 7 days if not satisfied 
P ic Industrial Research Bureau, 907-D 
Terminal Sales Bidg., Portland 5, Oregon. 
B YOUR OWN FORTUNE! The rules 
fortune building are infallible and 
have been followed by successful men and 
women ever since the days of ancient Baby- 
Jon, These rules were not taught to you in 
sch@ol, nor taught to you in college. Build- 
ing ® fortune is explained fully in the book 
“Seven Cures For a Lean Purse Send 
$1.@ for a postpaid copy. Satisfaction 
guafanteed. Bedard Publications, P.O. Box 
637, Detroit 31, Michigan. _ 
BOOK FINDERS! (Scarce, out-of-print un- 
uspal books) Quickly supplied. Send 
wants Clifton, Box 1377-PS, Beverly Hills, 


or TONAL ~ Geographic _ “Magazine . 1888- 
1946. Any issue. Periodical Service, Box 
327-8, Swarthmore. Penna ecto 
ADULT Books 25c Five—$1.00! Pree Book- 
ues! Hirsch, Spring Valley 3, N.Y. _ 
WHOLESALE Catalog, Directory 0c, 
usands of articles, Stafford Sales, 
961 N. Jefferson, Indianapolis 1, In- 
di ‘ ET: oi mo RR! 
< ATE Magazine subscription agency; 
wholesale catalog, complete supplies. 25c, 
Cassell Publishers Service, Westfield, N. J, 
LOVE Ruthbella! Famous Sansichi Diary. 
Original $5.00 private edition now re- 
only $1.00 postpaid. Send dollar 
Pree confidential listing 
", Poets Art Press, 
Box 178, Pallisades Park 16. N. J a 
TRADE Magazines—Keep informed on de- 
velopments, opportunities, etc. In your 
Mine. Current copies. Choice 760 publica- 
tions. All fields. Free price-list. Commer- 
cial Engraving Publishing Co., 34S North 
Ritter, Indianapolis 1, Indiana 
GLAMOUR Photographs, 3 for 25c. Barrin- 
ger. 1242 Lilac Place, Los Angeles 26, 
Calif 
100 Views; 3% x 5's; $1.00. George Bryant, 
__3709-B High, Denver 5. Colo 
LEARN showcard writing at home in spare 
time. Pascinating, lifetime business of 
your own. No special skill needed. Free in- 
formation. Sherwood Publishing Co., Irv- 
ington, N, J. 





| teed. Watchman Company, 


| Plorida 





FREE sample Pre-Dix-It, Original ideas 
Example: Methuselah fable predicted 
last war for 1938. (Twice 969.) Or from the 
death of Moses 3.5 (famous measure) times | 
969 equalling 1940. Nichols, Box 85, Wal- | 

tham 54, Mass 

OPTICAL Hall of Fame Library. Books all 
branches optical sciences. Microscope, 

Telescope, Stars, Atoms, Astronomy. Op- 


tical Instruments. Catalog free. Alexander 
Optical Items Co., 
New York City 18 
ADULT Books 
_ Oudeman, Box 
—— Export Sales Co., 

k N. ¥ 


Box 497 Times Sq. Sta., 
Catalog a and Sample, 10c, 
1840, Cleveland 6, Ohio. 
2084 First 
Ave., New York 29. : ver-issue 
popular American Magazines and Pocket- 
Size Books. Comic, Screens, Fashions Pic- 
torials, Romances, Pulps and many others. 
Export Only 
BACK number magazines r 
Reedmor, 641 Intervale Avenue, 
York, N. Y¥. 
“PUBLIC Domain,” the new patent re- 
search service, reviews 1000 recently-ex- 
pired patents in a 200-page bound book! 
You get—l. a digest of typical claims—2. 
simplified drawings—3. time-saving, easy- | 
reference master index. “‘Public Domain’’ 
is jammed-full of royalty-free money-mak- 
ing ideas to help you improve on present 
products or processes or to launch a new 
business of your own. Send $1.50 for your 
copy of “Public Domain’, postpaid. Money 
retunded in 7 days if not satisfied. Scien- 
tific Publishing Corp. 613 W. 48 St., New | 
York 19, N. ¥ 
FREE bargain catalog for adult book buy- 
ers. Kassen, Box 134 Madison Square 
Station, New York City. 
INSTRUCTIONS $2.00 for fire and burglar 
alarm. Portable, farm or city. Guaran- | 
3218 Columbia 
Heights Station, Washington, D. C. 
RELIGIOUS greetings, pictures, plaques, 
books. Excellent gifts. Free catalog. Gil- 
pin's Religious Books, 7318 Beaty, Ft. 
Wayne 6, Indiana — 
USED Correspondence courses, books, 
bought and sold. Free literature! Spot- 
light, 141 Broadway, New York 


TECHNICAL Books, largest list, Edwards, 


Treasona ble, 
New 





324 North 18th, Quincy, Illinois. 


ADULTS Personal Library, 25c. Five Vol- 
umes, 00, Kogan, 1032-SC, New 
York 8 = . 
BOOKS (out-of-print, new, used), , quickly | 
supplied, many 35c bargains. Catalog 
Mid-West Book Service, 18870 Marx Ave., 
Detroit 3, Michigan 
BUILD Your home as a hobby. No rent. 
No mortgage. Save 50°. Use spare time. 
No special skill required. Amazing facts 
sent free. H. C. Lightfoot, Civil Engineer, 
Richboro, Penna. 
HOT Water Pree from sunlight . System m ef- 
ficient any locality year ‘round. Stand- 
ard materials. Low cost. Pacts free. Solar 
Water Company, Dept. B, Box 175, Coral 
Gables, Florftda 
A Houseboat is easy to build and a place to 
live. Complete accommodations for six. 
Write for free descriptive circular, P, O. 
Box 575, Denton Texas. 


BUILD YOUR OWN FORTUNE! The rules 

of fortune building are infallible and 
have been followed by successful men and 
women ever since the days of ancient Baby- 
lon. These rules were not taught to you in 
school, nor taught to you in college. Build- 
ing a fortune is explained fully in the 
book “Seven Cures For a Lean Purse’. 
Send $1.00 for a postpaid copy. Satisfac- 
tion guaranteed. Bedard Publications, P.O. 


Box 637, Detroit 31, Michigan 


23 BUILD IT YOURSELF 
“BUILD Cabins” —book 





offers complete in- 
structions and plans for building yourown | 
cabin. lodge, tourist home, or wayside 
stand. 251 Pages, 200 plans and pictures 
$1.98. Popular Science, Py 96-C, 353 
4th Ave.. New York 10, N. 
BUILD Concrete Block i Vibration 
and hand operated types. 100 blocks per 
hour. Easy, inexpensive. Sel] blocks, build 
home, garage, barn at low cost. Free de- 
tails. Horne, 206 W. Wilder, Tampa, 


BUILD concrete block machine, mixer, 
flame weeder, eae js each, Port- 
able sawmill prints $3.00. planer, tree- 
saw, edger $1.00 each. Catalog other blue- 
Prints 10c, Nichols Equipment Company, 
Purvis, Miss. 
JEWELRY making kits. Plastic $2.00. 
a $2.00, both $3.00. Craft Co-op, 
Dept. 33, 3928 ‘Dumaine, New Orleans. 
ry ‘your own child's Playpen. Illus- 
trated Literature free. Four pao 
Prames, Each sixteen Spokes, 45%, 
22'2”. Seconds, Shipped direct Gane. 
bled. Complete with hardware, Nuts, Bolts. 
ow Special $6.50 (cash, check, or M. O.) 
oO. Craftsmans Guild, Park Ridge. 





4 J 
B-M Mowers now available with new mo- 
tors! Choose from build-it-yourself kit 
of parts or three models of complete ma- 
chines. New type, whirling blade. Write 
B-M Mower Company, Dept. L, Blue 
Mound, Kansas 
BUILD Magnetic Indicator holder, Indi- 
cate on Lathes, Mills, Shapers, Planers, 
etc. Without clamping Lifts 251 Ibs. Mag- 
nitized magnet, 1's” round 1'2” high, 2 
keepers, Plans $2.00 postpaid *Peter An- 
drews, 20 Potomac St., Rochester 11, N. Y. 


GENERAL Purpose Trailer. Light, simple, 
sturdy. Complete plans, $1.50. P.O. Box 


221, Lancaster, Pa. 
24 BUSINESS OPPORTUNITIES 


GOOD Paying Business Silvering mirrors, 
plating autoparts, reflectors, bicycles. 
bathroom fixtures, etc., by late methods. 
No tanks or shop required, outfit furnished. 
Free Booklet. Gunmetal Co., Ave, E, De- 
catur, Illinois. _ 


START Home business making statuary, 
Plaques, art goods, pottery, garden furni- 
ture, artificial marble flooring, liquid 
marble. Make flexible molds yourself. 
Amazing profits. Folder free. Creative 
Publishers, Box 236-M, Winnetka, IL 


$25 WEEKLY working two hours daily. No 
canvassing. No Manufacturing, Lycke. 
Box _ 2471, Cleveland 12, Ohio. 
MOLD- MAKING, Plaster casting. Money- 
making Business. Literature Free, 
Kemilo, ‘Park k Ridge, Illinois. 


MAIL Order Business course shows you 
how to make money, spare or fulltime. 
Teaches professional mai! order technique 
—not penny-snatching schemes. Fascinat- 
ing 100-page iliustrated Success-Catalog 
Free! Write—Nelson Co., Dept. 4-01, Chi- 
cago 5. 
BOOKKEEPERS — Operate Your Own 
“Dollar-A-Week"" Bookkeeping & Tax 
Service. Pull or spare time. , oo free. 
Ellis, Box 203, Cedar Grove, N. C. 


137 PLANS to make money ae 

der. gesteeuiess free. Elite Co., 
Grand St., N. | Sait 
YOUR own as Big | profits, very small 

capital. National organization teaches, 
helps, supplies everything. Interesting 
service business. Big demands, Everywhere. 
Americlene, 211 'N. |. 7th St., St. Louis 1, Mo. 


LIQUID Marble; snow-white, multi-col- 
ored. Glazed. Unglazed. Composition 

Flooring. Lifetime wear. Any color. Flexible 

molds. Plaster casting. Get into the big 

money now. Full information given free. 

 --_pltiacaestiamaes Box 786-F, St. Louis, 
o. 











mail or- 
220-A 


$5000 YEARLY possible in an easily learned 

office business of your own. Send for 
free details. D. FP. Hunt, Pres., Box 308, 
Burlingame 2, Cal. 


LEARN Shell jewelry manufacturing. Com- 
plete, simplified home instruction course, 
beautifully lulustrated, shows 45 styles pins, 
earrings, brooches, sprays. hair ornaments. 
Includes pearlizing. dyeing. golding, glow- 
in-dark methods. No tools needed! Learn- 
earn within a week. Only $1 postpaid in- 
cluding wholesale prices of all raw ma- 
terials. ome of Gifts, Box 4550-AS, Coral 
Gables. 
AT 2 own manufacturing busi- 
ness; making popular $1.00 novelties. 
Cost you 3c to 15c. Everything supplied. 
Write So-Lo Works, Dept. J-601, Cincin- 
nati, Ohio 
RECAST old batteries into new. Latest 
as achievements. Battery Laboratories, 











BUILD your Concrete Block Machine, vi- 

brator or hand. Inexpensive, easy, new 
principle. Block a minute. Free details. 
Clyde Lee, Mountain View 1, Oklahoma 
WIZZ Electric Motor: Assembies in a jiffy. 

Plashlight cell operates. Parts complete, 
plus illustrated instructions 30c Postpaid. 
Eltro Co., 171D, Deer Park, N.Y, 





SPECIALTY Manufacturing. the big money 

business that can be operated anywhere. 
start on a very small capital; we supply 
dependable formulas and complete instruc- 
tions; get interesting klet 
**Money-making Opportunities in Specialty 
Manufacturing."’ Howard Robinson, Ph. G., 
1300-B 8S, Ohio St., Sedalia, Mo. 





Jewelry At 
Theraphy. Free 


MANUFACTURE Costume 
Home For Profit, Hobby 
Wholesale Supply Catalogue. Instructions. 
Florida Supply House. Bradenton, Fla ? 
LIQUID Marble—Colorful, glazed! Molded, 
brushed sprayed! Composition floors, 
Rubberlastic ol Plastic Homes. Par- 
ticulars free ing Service. Ed- 
wardsville. Illinois - 
$5,000 YEARLY Possible, selling books by 
mail. Distributors proposition. Nichols 
Publishers, Box 831, Pine Bluff 3, Ark. _ 
INCREASE Your Earnings! Operate profit- 
able mai] order business from your home 
Full or part time Details Free. Fletcher 
Products, 2922 W. Vernon, Los Angeles 43, 

Calif 

$565.00 PROFIT from ever: 
Standard Service System, 

ee t 

HOW 


— a, R 


$15.00 invested. 
La Grange 2, 


Order Busi- 
Box 1517-PS, 


» Develop Paying Mail 
issell’s Service 
Grant 820, Laredo. Texas ve 
AT Last! A genuine Storm-Proof Cigarette, 
Cigar and Pipe Lighter that requires no 
fluid of any ki: li not blow out and 
an't get out This Storm-Proof 
Lighter employing » char-coal principle, 
sells on sight just by lighting a cigarette, If 
interested, here are complete details oe 
Storm-Proof Lighters come fully guaran- 
ted and must retail $1.00. Your discount 
40 in dozen lots, 50 3 dozen and over 
including territory. J.itial 2 sample trial 
deductible from first wholesale 
Storm-Proof Lighter Co Lex- 
New York 16, N oe 
Tested. Annie Blain 
New Brunswick, 


rder $1.00 
order 
ington Ave 
QUICK Sure Money 

Flavors 
N.J 


Geo. S. Parker, 
Tremen- 
delicious 

R 16A, 


RAISE Giant Chinchilla rabbits 

dous profits from gorgeous fur 
meat —_ business. Willow Farm 
Sellersvi 


SIXTY Plane 
Send $1.98 

- Alexander Co., 
ork 18. N. ¥ 


a “DDT” 

Formulas shows 
Howard Robinson, 
Sedalia, Mo ‘ — 
MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair Shop. 
Complete illustrated course shows you 
how. Welding. Refrigeration. Motor re- 
pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply. 
Dept. 767, 2835 N. Central Ave., Chicago. _ 


COLORGLAZED Concrete Pottery made 
without molds. New, low cost, patented 
method. Cemetery products, novelties, tiles, 
floors, etc. Basement leaksealing. Other 
money -making projects. Booklet, details 
» Men only. National Potteries, Fergus 
Falls Minnesota 
MISS America’, 8mr 50 ft 
dachrome, $7.50 16mm., 100 ft $4.00, 
Kodachrome, $14.75. Projection length sam- 
ple Ww aiki ki Hulla’’, Kodachrome, $1.00. 
Catalog 25c. World in Color, Box 392-A, 
Elmira N.Y ae Soar 
IF you would like to make $5,000 yearly in 
an easily learned office business of your 
own, send for free details immediately. 
GH. Cole. Pres.. Syracuse 2. New York 
ENJOY the profit, security and dignity of 
your own business. Less than $5.00 need- 
ed. Midwest Drug Company, Columbus 15, 
Ohio mare GEES 
PL ASTIC Homes Wonderful building ma- 
1. Resurface old home—build new 
Particulars free. 
ile. Illinois 


for business? No matter what 
an office in New York, 
nder your own name, is bound to increase 
your business Rates—-$7.30 and $14.60 
vearly. Established 1926. Cooperative Of- 
fices. 126 Lexington Ave., New York 16 


MAIL Order Business can be your future 
Same as hundreds advertising in this and 
other publications. “‘How To Build Your 
Own Mai! Order Business noted Special- 
10,000-word Treatise—shows how to 
pay on small-capital-start. 25c 
postpaid. Satisfaction guaranteed. Maupin 
& Maupin, LaFayette 3H. Indiana 
MAKE Shell Jewelry—Easy,. profitable. Il- 
lustrated book instructions 75c. Free cat- 
alogue. Florida Shellcraft Co., Box 1840, 
Sarasota. Florida 
1,000 Distributors 
America’s Jackpot Deal 
Money Galore Samples 35c 
1937S, Chicago 90, I1l. 


Start your own business 
check or money order to 
1472 Broadway, New 


Products My Ten Master 
how. Literature Free. 
Ph.G., 1302-B So. Ohio, 


., $2.00; Ko- 


! Beautiful 

vice, Edwardsv 

LOOKING 
you have to offer, 


ists 


make it 


~ co-Publishers Wanted 
New, Different, 
Dornfeld, Box 


} clocks 


CONCRETE Bricks Are A Profitable Prod- 
uct with a well established consumer de- 
mand. This is your opportunity to enter 
The Concrete Products Field with the min- 
imum equipment expenditure, R. S. Ree 
Corp., Three Rivers, Mich eat 
MUSHROOMS Grown: Boxes, Barrels, Il- 
lustrated Instructions 50c. Spawn $1.00. 
Gordon, 553 William, Winnipeg, Manitoba. 
MOULDS made to order. New moulds and 
models. Vallance Art Products, 1873 East 
70 Street, Cleveland 3. Ohio * 
TESTED moneymakers, smal] capital | busi- 
ness plans, self-help opportunities. spare 
time earning ideas, mail order business in- 
formation. For rent or sale. Free particu- 
lars. Bookmaster. Box 588C, Stillwater, 
Okla wa 
PROFITABLE Mailing Merchandising Busi- 
ness. Write Riegal. 1111 Harrison. Phila, 
24. Pa 
LIQUID 
Soundproof 
Molds. Cast 


color 
Flexible 
statuary. 


Marble—make in any 
Plastic Flooring 
novelties, plaques, 
Big Money—your own business 
Free. Write—Bing Products, 88-BW Broad 
Street, Boston 10. Mass. 
FREE! Introductory offer. Collection of 
business plans, tested moneymakers, for- 
mulas. Send 10c cover postage, handling. 
Larson. Galeton 5, Pa 
LIQUID Rubber for making flexible molds. 
Literature and Sample free. Chaney, 
E. 16th St., Jacksonville 6. Fla 
START coin machine route. Buy new ma- 
chines. Immediate delivery. Prices $35.00 
to $285.00. Write for circular 
tributing Co.. Dept P60 
Chicago 12. Ill 
PROFITS in Plastics 
Craft Co-op, Dept. 
New Orleans 


OPERATE profitable mail order business. 
Splendid opportunity. For details write 
Alpine Service Bureau, 118 South Con- 
federate Ave.. Rock Hill, 
SUPER X Red Liquid Molding Rubber. Hot 
or Cold Casting. Sample Jar 25c, Quart 
$3.00. Gallon $10.00. W. Wooley, 115-B 
Donald, Peoria, I1! 
REDUCING Salons make money. Start at 
home. We supply automatic equipment, 
National Products. Portland 2, Oregon. _ 
SPECIAL Liquid Molding Rubber. Free 
Sample. Quart $3.00. Gallon $10.50. Free 
Instructions. Universal Sales, Box 1076-B, 
Peoria. Il 
METALLIZE Baby 
moneymaking business 
Box 1076-B, Peoria. I! aes ey 
START paying mai] order business. Details 
dime. Clark, Box 515, Schenectady, N.Y. 


6S, Kedzie Ave., 
. Instructions 25¢, 
18, 3928 Dumaine, 





‘Shoes! Learn this 
Universal Sales, 


| TYPEWRITER Repairmen urgently need- 
ed 


Earn $40 to $50 weekly spare time. 
Our easy to learn home study course teaches 
how to repair typewriters. Write for free 
information. Houston Typewriter Repair 
Service, P.O. Box 5357, Houston 12, Texas. 


OPERATE profitable mail order business. 
Splendid opportunity. For details write 

West View Sales Co., 1241 6th Ave. North, 

Ft. Dodge, Iowa 

COPPERIZE Baby-Shoes. Complete In- 
structions, Tested Sales Plan. Metalloids, 

Box 8087-a, Pittsburgh 16 


COLOR Concrete with Chemicals. Big 
money making Hollywood style pottery, 
birdbaths, without molds. Wishing-wells, 
stucco-rock, benches. Marbling. cement 
waterpaint. 10c brings sample, literature. 
Pictures. Hollywood Cementcraft, 8530 
Wonderland, Hollywood 46, California 


LATEX for making flexible rubber moulds. 
Thoroughly teste No shrinkage. “om- 
plete instructions with each order. Sione- 
ham Rubber Cc Box 244, Stoneham 80, 
Mass 
RUBBER Moulds “for 
Latex for making Molds 
tested and approved products. Eastern 
Latex Laboratories, Box 153, Mattapan 26, 
Mass 
START a clock 
is booming. Our easy 
course with pictures 
teaches you how to repair all 
Information free. Houston Clock 
Shop, P.O. Box 5086B, Houston 12, Texas 
QUICK Money! ‘Repairing Car Batteries.’’ 
At home! Easy too! Write, Batteryman 
Grand Junction 1, Colorado 
MAKE Plastic Jewelry. Free Information. 
Attler Co., 23-60 29th, Long Island City 
5. New York 


casting novelties. 


hop while clock repairing 
to learn home study 
and illustrations 


Use thoroughly | 


j 


Catalog | 


1130 | 


Webb Dis- | 








kinds of | 


j 


SUCCESSFUL Moneymaking Mail Order 

Opportunities. Free Literature. Geele 
3754 No. Port Washington, Milwaukee 12, 
Wisconsin 


ONE “‘best” item for mail operation 
Repeats. Literature, ideas, Samples 10c. 
Central, Simpson 2, Kansas 


WATCH Repairing — Fascinating. profit- 
able. Complete course only $10.00 Post- 
paid. Cathers, Box 983, Newark, N. J 


CASH Returns From Spare Time Work 
Write For Literature. Redleg, One Wain- 
wright Drive, Dayton 3, Ohio. 


1946 Gigantic Directory of Opportunities, 
Advertisers Supplies, Sources, Trade In- 
formation. Mail Order Ideas, Products 
Wholesalers. Valuable tips—just published! 
Descriptive literature Free. Wilkin & Co., 
118-CS East Main St., Hillsboro, Ohio. _ 


SELL Spicy Cartoon books. (3 x 4%4) 10 
samples $1.00. Hayes, 304 Mayfair Bidg., 
Dayton, Ohio 


THINK of it! How would you like to be- 

come a Millionaire in three years? Yes, it 
is possible, by saving only $1.00 weekly in 
the United States Posta] Savings. or any 
other reliable Bank, and if united in ac- 
cordance with the United States Prize 
Thrift Plan. No gamble, speculation, or 
risk whatsoever. Withdraw al] of your 
money, Dollar for Dollar, in three years 
The most astounding plan. ever conceived 
Sell it by mail. Dollars pour in as never be- 
fore. Practically no capital, stock, or expe- 
rience necessary. Send only $1.00 for at- 
tractive colored booklet giving complete de- 
tails. Instructions for selling included. Or 
send just 25c for large folder giving more 
information. Positively Guaranteed to be 
exactly as represented. or money refunded 
immediately, United Profit Builders, 305- 
west 8th St., Dept. 1-M Los Angeles 14, 
Salif. 


WOULD You like shot at $29,000 on invest- 

ment of $80? Maybe vou've already heard 
of Colorado's fabulous oil boom. I'll look 
after everything for you for smal] percent- 
age of profits: 30 vears experience. Write 
pe my Dyer, 1835 Champa, Denver, Colo- 
rado 


AVIATION— Start your own business! 
Many exciting money-making opportu- 
nities both in the air and on the ground. 
Send $2 for new report explaining how— 
even without capital! Aviation Agencies, 
P.O. Box 628, Long Beach 5, 1. 
GET into mail order business! Operate 
from home! Big profits! New book tells 
how! Details free. Holden, Dept. 109, 4903 
Rhodes Ave., N. Hollywood, Cal 


START a mailing list 
time. Big Profit. Steady 
tails free R. A. MacAndrews 

Calais, Maine 
DIRECT ‘‘Money-Raising’’ Campaigns 
New profitable profession. Copyrighted 
details, county franchise and starting sup- 
Plies postpaid $1.00 ‘Value $5.00). Direc- 
tor Snyder. 110 Crestmont. Reading. Pa 
OPERATE profitable mail order business 
Good opportunity. Details free E. L 
Dawson, Box 44, Summerdale, Penna 
PROPITS, Bargains Thousands of items 
wholesale 10c (refundable). Box 12B, 
Oaklandon, Ind 
BIG money silvering 
method, best results 
Junius, Dallas, Texas 


START Mailorder 


100°. 





business in spare 
demand. De- 
8 Buick St., 


Easiest 
5716 


mirrors 
Rumfield, 


Bookshop—Everything 
furnished; publisher cooperation. 25c 

brings booklet, exclusive setup, samples, 

exciting ideas. Genera! Publications, Os- 
ning 1, New York 


FELLOW Workers— 
Start own business 
Booklet descr. bing 137 
P. Padney, 307 York st Jersey City. N. J 
HEALTH First! New Drugless Method. Dy- 
namic technique; quickly learned. Results 
Unbelievable. Big earnings operating a 
“Health Conditioning Club’’. Metabasic 
B9128-C. Sta.S.. Los Angeles 


WHOLESALE Distributors! Amazing, pat- 
ented screw-holding screw drivers! No 
competition. Removes, holds, inserts screws 
instantly in hard-to-get, difficult places! 
Counter displays, advertising furnished 
free. Fast sales. large profits, big repeats 
Refundable trail order! Millen Mfg.. 330 
Miller Building. Boston, Mass 
OPERATE profitable home business selling 
merchandise by mail, Fast sellers. Large 
profits. Powell Service, 5713 Euclid Ave., 
Cleveland 3, Ohio 


Down with Bosses 
Be Independent— 
Tester Plans, free 


UT haten Eee 
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MAKE flexible yids! Few cents 
Cast plaque 10Velties. bookends! 
trated in Tooker, 630-R Chestnut 
| brooch ilton Ih 
INVESTIGATE Mail Selling! What's 
One Thing to Sell. Happily. Hon- 
estly fitably’? We Know! Get Free Par- 
What-To-Do-Shop 
Tacoma, Wash 
BRONZE bab shoes Big profits New 
fleld Details free Write Opportunity) 
r Long Beach 2. Calif 
) obtain capital. Particu- 
. Wapakoneta, 


for only 
supplies 
ft In- 

ando ‘ 
icul 


Box 1082 


te Box 349 
HOW anc 

ars free St Service 
oO 
MAKE Strar n le m™ 
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Body and Fender Re- 
learn-by-doing’’ 
while you 
and 


Artex Film 


HOMEWORKERS— Make $50.00 
$100.00 weekly, Plasticast G 
Novelties Material, molds 
furnished. Sample pint th mold 
Plastic Products. 1416 Fletcher, Chi- 
cago 
315 Golden 
money. selling by m 
Interstate Publishers 
bist Court. Chicago 50 i 
PLASTIC-Liquid ass hina 
Plaster object Transparent 
fireproof. Pint $1.00. Gallon $4.00 
Era. 1321-C Belmont. Chicag« 
ENJOY the Profit, Dignit; 
vour own persona 
small investment Li 
Midwest Drug Con 
OPERATE profitable mail order bu 
write Harry Punch, 1329 Grace 
Ohio 
$3000 A Year. New ome 
sight 25c. Coin ) 
Doherty i 509 


Opportuniti how to make 
il. Particulars free 
Dept D 1429 So 
glazes any 
water 
New 


and Security of 
Very 
propositic 


Columbus 


siness 


a1 6 
Novelty sells on 
> and in 
formation Fifth 
Ave i | 
BEAUTIFUL mirrors I 
window glass for 3c per 
and complete silvering dat 
Tesco, P.O. Box 189-B, W 


BUSINESS SERVICE 


Used 


a for dollar 
lxes Barre 





GOOD 
books 
ed, excl 

Complete r 

trated bargair 

Co., Chicago 5 

EFFECTIVE letters writt 
Employment. Credit 

$2.00. Bird. 914 PS. L« 

YOUR office conducted I 
wood, $1.50 month. H 

Services, Suite 218, 1154 N« 
llywood 28 

MAIL forwarded anywhere in U. S 
ing address in Washingtor 

New Orleans. P. S. Leppin 

Washington. D C 


HARD to 
i k 


Angeles. Holly- 
ywood Personal 
Western Ave 


Mail- 


represent 
interests 
State 


AGO Mail 
west Rate Fa 


Chicago lt 





CAMERAS, 
PHOTO SUPPLIES 


a camera mprove 


PHOTOGRAPHY 
Learn at home 


g established 


Speed 
other 
25c for latest ) 

FILM HIGH Speed (Military) 
eight exposures, postpaid: No 
120 $1.75; 620 $1.75; 116 $2.00 

Union, N. J 
‘ART”’ Models Directory-Live List & (10) 
Sample Photos to “‘Photogs (Stamped 
lenv. & $1.06.) ‘Directory 666 S. Caron- 
delet, Los Angeles (5), Calif 


Five roll 
$1.45 
616 $2.00 





FILMS, 5 Rolls, Postpaid, 127—$1.40, 120 
or 620 $1.70, 116 or 616 $1.95. We buy 
Cameras, lenses, etc, ‘“‘Cameramen’’, 542z 
Fifth Ave., N. Y. 19 a 
PHOTOGRAPHERS: Complete Chemical 
Supply, Lists. Hallmark Technica] Sup- 
ply, Jamestown, N. Y. 
FOR Immediate Delivery Twin-Lens reflex 
camera, takes 16 pictures on rol] 127 film 
immediate delivery-only $5.95. Flash Spe- 
cial Beginners Developing Kit, $3.49. Other 
Cameras, Equipment: Movie Cameras, Pro- 
jectors, Still Cameras, Enlargers, Lenses, 
Screens, Printers, Trays, Film, Paper 
Chemicals, Reflectors. Dryers. Complete 
stock of Darkroom Equipment and Hun- 
dreds of Other Photographic Items. We 
pay highest prices for used cameras and 
equipment, Send for Free New Big Catalog 
Piash Photo Sales, 6612 N. Sheridan Ra., 
Dept. M2, Chicago 26 e = 
BASS Says: Trade Cameras? For 36 years 
Finest equipment available. Always Satis- 
faction Guaranteed Or Your Money Back! 
Bass buy ‘em, trades ‘em. Bass Camera Co., 
Dept. SP, 179 W. Madion St., Chicago 2. 
SURPLUS bargains, Scarce Cameras, Na- 
tionwide Directory 25c, Seymour, 101-H 
Sherman Avenue, New York 34. 7 
FILM, no limit, 6 rolls 127, $1.65; 120-620, 
$1.98; 116-616, $2.30; 35mm 36 exposure, 
85c each, cash or C. O. D., Imperial) Foto, 
122 Sharon, Glendale 2, Ohio. ta! 
ART Studies of Holly wood's most beautiful 
models! 200 masterpieces of the female 
figure! For adults only. Available as: Slides 
for projector or viewer, and fine grain 
Negatives for enlargements of any size. 
Prices: 2” x 2” Color Slides 10 for $4.00 
2” x 2” B & W Slides 10 for $1.50. 35mm 
Negatives 10 for $1.00, 100 for $8.00. All 
different! Colorcraft, 1302-A, Broadway, 
Burbank, Calif. nets 
‘BIG Bertha telephoto camera easily 
made. 200 power. Objects miles away 
photograph close up and needle sharp 
Telephoto lens and instructions $3.00. Aux- 
iliary lenses available for copying, enlarg- 
ing, portraiture. Full details with order. 
Carl Jamer, Manorville 2, N.Y. 
CAMERAS Enlargers-Photo Supplies- -Free 
catalog. Cavalier Camera, 1822 Center, 
Pgh. 19. Pa 
27A CANDY MAKING 


MEN—Women—‘Everybody Likes Candy”. 
Learn to manufacture professionally at 
home. (Our 36th Year). Ragsdale Candies, 
East Orange, N. J. __ a 
LEARN to make real French candy and 
nougat. Free information. Mr. Waage- 
naar, 2748 Westshire Dr., Hoolywood 28, 
Calif. 
30 CARTOONING 
SIGN PAINTING, 
DRAWING AIDS 
CARTOON Courses—22 Easy Lessons, 200 
figure sketches. 25c coin postpaid. Snack- 
Pack Co., 32 E. Georgia, Indianapolis 4 
*“*HOW To Make Money With Simple Car- 
toons." A book everyone who likes to 
draw should have. It is Free; no obligation 
3 address Cartoonists’ Exchange, 
1449-C, Pleasant Hill, Ohio, 
EARN Money evenings, copying and dupli- 
cating comic cartoons for advertisers, 
Adservice, Argyle (2-B) Wisconsin ‘ 
MAKE Signs, letters, stencils, 9 complete 
alphabet pattern sets. 3 complete numer- 
al pattern sets and catalog $1.00. Sign 
Letter Distributors P.O. Box 101, Mine- 
ola, 


BARGAINS 








Books, Courses. Quick Land- 

z _ Poster Art-lettering, Art 

Illustrated Literature 
nold 8 

six months daily prac- 

252 West New York 


Studies l 
free. Art Book Shop 
NOW Paint signs in 
tice, $1.00. Jansen 
New _Jersey_ ; 
LUMINOUS Paint “Shines in 
Bottle 25c, Arthur Sibley, Mendon 
31 CHALK TALK-STUNTS 
CHALK Talks. Laugh Producing Program. 
$1.00. Illustrated Catalog 10c. Cartoonist 
Balda. Oshkosh, Wisconsin 
33 CHEMICALS 
AND APPARATUS 


LUMINOUS Paints will glow in dark. Six 
colors. Fairmount Chemica] Co., 136 Lib- 
erty St.. New York City 6 


LABORATORY Supplies. Chemicals and 

Apparatus all descriptions. 36 Page Book 
10c. Standard Science Supply Co., 1232 N 
Paulina St., Chicago 22, Illinois 


the Dark’’ 
Mass 














THE House of Winn, 
amateur chemists. See Winn's New Idea 
chemical kits and apparatus outfits for 
home experimenting. Send 10c for retail 
catalog. Established 1931. John H. Winn, 
Dept. 607, 124 W. 23rd St., New York 
11,N.¥ 
STUDENTS’ Laboratory Supplies. Send 5c 
for Catalog. Mel-Glo Chemical Co., 258 
Fourth Avenue., Brooklyn, . 
HANDBOOK for Chemical Experimenters. 
Hundreds of experiments; illustrated: 
50c. Experiment Booklet, 15c. Chemical 
Catalog, 5c. Reading Scientific Co., Read- 
ing, Pa. 
CHEMISTRY for ~ beginners, Correspond- 
ence lessons in chemistry one dollar each. 
Complete satisfaction or your money back. 
method is New, Organized, system- 
atized and stream-lined for easy under- 
Standing and for rapid advancement. 
Thomas P. Ratigan AB. BS., M.D. 
Originator of the Electronic Classification 
of the Elements. 1728 Hinds St., Seattle 


| 44, Wash 


TRI Sodium phosphate Neutral, wonder 
cleaner and soap saver now available, 

100 pounds $7.95 fob. Thoro Company, 

15148 Victory Boulevard, Van Nuys, Cali- 

fornia. 

FREE Catalog: Chemistry, mineralogy, 
biology, optics. Tracey Laboratories, Ev- 

anston, Illinois 


CHEMICALS and apparatus for industrial, 
analytical and private laboratories 

Complete supply service for correspondence 

school students. Send 3c for catalog. Dept. 

M-26, Biological Supply Co., 1176 Mt. Hope 

Ave., Rochester 7, N. Y 

CHEMICALS, ounce quantities, apparatus, 
catalog 5c. Fleischer’s Laboratories, 

Everett 49, Mass 

SEND for free price list covering “our com- 
plete line of laboratory supplies. Kokomo 

Laboratory Supply, Kokomo, Indiana 


“FREE Catalog emicals, apparatus. 





Chemicals, 
books, sets. Colonia] Chemica], Brockton 
28, Mass 
ATTENTION Amateur Scientists. Member- 
ship again open for science enthusiasts. 
Write today for complete information 
Royal Scientists of America, Box 305, Hop- 
kinsville, Ky. (a non-profit organization 
established for amateur science advance- 
ment) 


CHEMISTS—Chemical questions answered. 
Formulas, Analyses, Minerals, Platoz, 26 
Erwin Place, New Britain, Conn 


LUMINOUS Paint Kit, highest quality, 
Government Surplus. Contains five jars. 
including Pigment and Vehicle to make ten 
ounces White Luminous Paint; also Primer, 
Thinner, and Top Coat Lacquer. With di- 
rections, $2.50. Far Hills Branch, Box 26, 
Dayton, Ohio 
INTRODUCTORY Chemistry Brochure 10c. 
Lankton Chem-Research Bureau, (est. 
1944) Lansing 15, Mich 


36 COIN COLLECTING 


FREE! Foreign coin, banknote and Coin 
Collectors’ Illustrated Catalog to ap- 
proval service applicants. Send 3c postage 
Tatham Coin Co., Springfield-D50, Mass 
LARGE Genuine Ancient Roman Coin, 
$1.00. Twenty different coins. 15 coun- 
tries, $1.00; 50 different coins Allied Na- 
tions $5.00; 40 different coins defeated na- 
tions $5.00. Lists Approvals. Delmonte, 40 
W. 18th St.. New York 11 
10 INDIAN Head cents, different dates also 
Price list, 40c. Schultz, 1053°4 Richwood, 
Cincinnati, Ohio 
WORLD Coins list free. Harry Elsholz, 
__ Box 9014, Pittsburgh 24, Penna 
QUICK Service: reasonable prices. United 
States catalog 10¢ Foreign catalog 10c. 
Ben's Coin Shop, 72 W. Washington, Chi- 
cago 2, Illinois 
UNIQUE. Genuine Japanese bills. Five, 
ten, fifty sen; one yen. Colorful, Pictur- 
esque. All four, $1.00. Stewart Byers, Box 
187. Rayville Louisiana 
Ww ILL Pay 
Pennies! 
$1,000.00 








$10.00 each for Certain Lincoln 
Indianheads $50.00; Dimes 
Catalogue 10c. Federal] Coin Ex- 
change, 10-PS, Columbus, Ohio . 
50.000 Coins. Medals. paper money. Colo- 
nial. Confederate, Philippines. Illustrated 
lists free. Nagy 8-P South 18th, Philadel- 
phia 3, Penna 
38 CO ONSI L TING ENGINEE RS 


you R turns. 





bring big cash returns 


idea can 
i Free advice Now! William H 
Licensed Profession- 
Zobel Bldg., Red Bank, N. J 


J & Associates 


home of supplies for | 











42 DETECTIVES 
DETECTIVES—Work home 
rience unnecessary Write 
P-125 West 86th, N. Y., N 
DETECTIVE Training 
Service, 1917-C North Kenneth, 
39, Illinois — 
BE A Detective—Send for price list of 
courses as low as $2.85. Perkins Publica- 
tions, 300-C Brandeis Theatre Bidg., 
Omaha, Neb. 
43 DOGS, BIRDS, PETs, 
RABBITS 


A LIVING with Rabbits and Cavies. Mar- 
kets Waiting. Magazine 10c. Book de- 
scribing twenty breeds and magazine 25c 
Book and magazine (monthly) one year 
50c. Address Smail Stock, Dept. 5, Pearl 
River, N. Y —_ 
ANGORAS, Chinchillas, 
bits Rabbitry Management’ tells every- 
thing, $1.00. Self-cleaning Hutch plans 
$1.00. Automatic Feeder plans $1.00. All 
three $2.50. Catalog finest Fedigreed Rab- 
bits free! Grinsteads, Dept, 16-D, E.wards- 
ville, Ill ae : a . 
SPORTSMEN 200 Pointers, Setters, 
Straight cooners, Combination Hunters, 
Rabbit and Fox Hounds. Reasonable. List 
Free. Ramsey Creek Kennels, Ramsey 2, 
Ill 
RARE Chinchillas 
$2.00. Folder Free. Bay 
59-P, Hayward, Calif 
RAISE profitable giant Chinchilla rabbits. 
Great scarcity means large profits for 
gorgeous furs and delicious meat. Little 
space. Pleasant occupation. Contact world's 
largest breeder. Willow Farm, R16, Sellers- 
ville, Pa bs a 
RAISE Birds For Us. Canaries, Love Birds. 
Finches and others. Interesting, profit- 
time work. Breeders supplied. 
instructions free. Universal 
Aviaries, 1218 S. Michigan St., South Bend, 
Indiana. ‘Successors to Tom & Ann.’ 
ST. BERNARD Pups: Champion 
beauties. Franklin Young, R. 3 
head, Long Island, New York S 
RAISE Moneymaking Angora Rabbit's 
Wool $14.50 pound. Plenty markets. Par- 
ticulars free. White's Rabbitry, Lawrence, 
Kansas 
CAT Owners Magazine 
State, Utica, N. Y. Five months 
Sample, 25c REY HES te 
MALLARD Ducks, Peafowl, Pheasants, 
Pigeons, Rabbits. prices free. Jewe] Game 
Farm, Danville, Ill 
CAPUCHIN Ringtail Monkeys er great Pets, 
list .03c Snake King. Brownsville, Texas. 
RABBITS, Chinchillas, N. Z. Whites, pedi- 
greed. Milliken’s Rabbitry, So. Bend, In- 
diana, R #4. 
RAISE Cavies for pleasure and Profit thou- 
sands needed, buy quality Breeders. IL 
Landis, Doylestown, Penn. 


“4 DRAFTING 
DRAFTING & 


Travel. Expe- 
Wagoner 


Phillips -Secret 
Chicago 





White Giant Rab- 


Book 
Box 


(Not Rabbits) 
Farms 


sired 
River- 


Room 801, 751 
$1.00; 








Tracing. ASA standards 
followed. Reasonable. Confidential, Sat- 

isfaction guaranteed, Dawn Designs Co., 

871-59 St., Brooklyn 20, N. Y 

45 DRAFTING INSTRUMENTS 


SAVE on drafting materials. Free catalog. 
Draftsmen's Supply Co., 32 North Wells 

Chicago 6 

DRAFTING | 





“templates, architectural and 
mechanical. Send card today for illus- 
trated lists. Timely, Box 206E, Columbus 
9. Ohio. See Advertisement page 236 
46 DRAWING 
& ART SUPPLIES 
PERSPECTIVE charts simplify drawing 
products, architecture. Set of four with 
instructions, $1.00. Domesticraft, Russel], 
Mass 
47 EDUCATIONAL 
AND INSTRUCTION 


WELDING—-Electric Arc. Learn profitable 
trade quickly through actual practice. In- 
dividual welder instructions at bare cost 
of materials. Full particuars free Valu- 
able welding lessons book 50 cents. Hobart 
elding Schoo!, Box P-862?. Troy, Ohio 


MEDICAL Hypnotism and Suggestion Les- 
sons in Hypnotism and Suggestive Ther- 
apeutics. Postpaid 30c. Kirk Sales, Box 84, 
Wellington. Ohio 
HOME Study course, 
Literature. Inst 
Tama, lowa 








drugiess therapy. Free 
of Drugless Therapy, 





ED Me 


PO Box 
LEARN t 
Fre nf 


HYPNOTISM 
Helps ner 


ice Be x 
HANDICAPS 
Learn. Ret 

gram 6 Ea 


Women 


rogan Pro 


New 


Jersey 


THREE 
iby si 


obt 


tere 
il Books 
Rented Cc 
4 Henagar 


Aesthet * Book 
nformation on 
ttee 
Street. N.Y 
POWERFUL Mental Telepathy 
free literature, Elgin, 912 Bento 
ville 4. Tenr 
NEW learn-by-doing 
Body and rs Repair 
how to earn whi you 
money-making mn oe EL Trades Train- 
ing, 2804-B Belmont, Chicago 18, Ill 





49 ELECTRICAL SUPPLIES 
& EQUIPMENT 


ELECTRIC Pencil: Writes-Engraves ~ all 
Metals. $1.00 postpaid. Be Miz., 
4515-C Cottage Grove, Chicago 15 
NOW—Repair your own ectrical appli- 
ances with Chanite Se we) : 
cal Heating. Element F! > struc 
delivered. price $1.00 Stick "Form 25« 
doven. Chanite Sales Company 
South Main, Fort Worth, Texas 
BROKEN—Burned out Electrical Heating 
elements quickly repaired. Use new 
azing Nichrocite Paste, simply overlap 
s and turn on current. Family size $1.00 
bil Satisfaction guaranteed. Arrowhead 
Sales & Distributing Co 407 Phoenix 
Bidg.. Minneapolis, Minn 
RADIOS toasters, irons, clocks, heater 
es ippli es, etc. Jeanette E) 
159 West 23rd Street, New York 
CONTROLS for gas water 
irs. Controls Company 
Virginia 
AIRCRAFT paceeety al wire sample stamp 
McDonald 3344 Riley, San Diego 10 
Calif 
MOTOR Winding Supplie 
ns. in small quantities 
1 Wire Supply 19165 Gallagher 
12. Michigan 
Electric, with Pyrometers 
Factory Guaranteed. Also 
Pottery molds. M. Fred 
h Wales. Penna. Distribu 





EMPLOY MENT Opportunities 
sed and licensed radio operat ‘ors 
radio servicemen aut 
anics in Alaska Radio 
rvice, Big Delta, Alaska 


START Employment r e of your own 
y-Send $1.00 for Information 
rt Smith, Ark 
GOOD Paying Jobs available in Florida 
Send for lists of companies who en 
of your ability Plorids 
ities” and treatise 
state kind of job you 
ja Business Service, Box 814, 
Fla 


INTERESTED Foreign employment? Thou- 

ar bs throughout world. Names and 
Fe mo Ks over 200 firms with sample appli- 
catior 1.00 We search the world’’ Won- 
der-World Research Bureau, Box 731 
Gladewater. Texas 


St ENGINES, MOTORS, ETC. 


WINDING Data, listing 225 motors. single 
and three phase, $1.00. Motor Data, Box 

7631 Kansas City 3. Mo 

ENGINE castings. Supplies. Catalogue 10c 
Howard, P3, 2417 N. Ashland, Chicago, 

Ill 





ALLISON Aero 
For Use 
ice Sleds 
$295 00 New $495.00 
Send Money Order 
Hurley, c/o Pos 


Single Pha 


E 
as 


2HP 
s P.O. Box 





FAKMs, 
OTHER KEAL ESTATE 


GOOD Farms Ranches Washi: 
Mins Mo tans ho, Oregon 


OZARK 
river 
wards ee list 
424H Mi nnesoté 
STROUT'S Farm . Out! 27 
3 , over 1300 Bar- 
your Free copy of 
ney-saving Blue Book 
255-ZB 4th Ave., New York 
So. Dearbo St Chicago 3, 
So. Spring. Los ngeles 13, Calif 
WANT A Farm Of Your Own? Good ones 
are available in Cz comparatively 
low prices Favorable ¥y not write 
for information today te the kind 
and size of farm, and the pr ovince in which 
you are interested. Address inquiry to H 
R. Cresswell, Canadian Pacific, Montreal 
HOMESITES—-$450 Convenient payments 
California's finest Garden Spot. On Mor- 
ro Bay's scenic Shores. Wonderful fishing 
hunting. boating. Fertile soil, soft water, 
temperate climate. congenial community 
Free Literature. Richard Otto 6560-Z 
Hollywood Blvd Hollywood 28. Calif 
FLORIDA and Alabama 40 acre. $1.00 
down. F. Delker, 2219 Venango, Phila 
Penna 





TELESCOPES, ETC. 


BUILD Your Own Reflecting Telescope 
Copy of Instructions l0c, Catalog Free, 
Mayfloor, Katonah, N. Y 
TELESCOPES 36 inch 3 section 17 power, 
precision ground and polished lenses in- 
cluding carrying case $2.50 postpaid. Mi- 
croscope complete with specimen slides 
$2.00 postpaid. Dept. PS. Criterion Co... 
327 Trumbull St.. Hartford, Conn 
60 POWER telescope, $2.95. 250 power mi- 
croscope, $2.45 lso bargains in binocu- 
lars and surplus lenses. Send for free cata- 
log. Brownscope Co., 24 W. 45th St.. New 
York 
ASTRONOMICAL telescopes, Microscopes 
Cameras, Binoculars, Books Bought 
sold. repaired; Lists 10c Specify instru- 
ment wanted. Rasmussen and Reece 
Market, Amsterdam, N. Y 
TELESCOPES. Real 17 power telescopes 
$2.90. Send $1.00 deposit, balance CO. D 
United, 2309-Z Lawrence. Toledo, Ohio 


REFLECTING Telescope, complete 3' 
d ameter equatorially mounted View 
pl ts ars, $19.75. Write Skyscope Co 
475-5th Ave New York 
REAL 17 power telescopes with simulated 
eather covers $2.90. Send $1.00 balance 
C.O.D. United 2309-PS Lawrence, Toledo 
Ohio 
TELESCOPES powerful 17 power three 
lenses $2.50: 7 power plastic $1.49: 6 
power $1.00; Karl Gruenewald, 3837S 
Coolidge, Oakland 2. Calif 
FOR INVENTORS 


ah may Avoid unnecessary expense. 

» for free booklet explaining how our 

itin g and Advisory Service can assist 

you in deriving greatest profit from invent- 
Institute of American Inventors, Dept 
1926 Eye St.. N.W., Washington 6 





yg tmedee ay my Hav zg profit possibilities in 
le nd by specif manufacturers, cash 
Free descriptive booklet, pro- 

disclosure form, references, and 

o afely disclose an invention for 

l upon request Invention Reporter 
-11106 S. Longwood Dr Chicago 43 


“INVENTOR’'S Guide’’ free, containing 100 
mechanica! movements information 
about patentjng. selling inventions. F. B 
Ledermann {54 Nassau St., New York 7 





CASH for practical ideas and inventions 
Mr. Ball, BB-9441 Pleasant, Chicago 
DRAWINGS of your ideas—Inventions, by 
college draftsmen, drawings approved by 
Patent Attorneys. Chrisman, College, Box 

375, Manhattan, Kansas 


THE Inventor who believes he has a new 
and useful invention, and needs advice, 
should consult a competent registered pat- 
ent attorney. Without obligation, write for 
full information on how to secure Patents 
and Trademarks. Randolph & Beavers, 
Registered Patent Attorneys, 340-E Co- 
lumbian Bldg.. Washington 1, D. C 


INVENTORS: Learn now—without obliga- 

tion—how to protect your invention. The 
Patent laws were enacted for the benefit of 
the inventor to give him protection for the 
features of his invention which are patent- 
able. The United States Patent Office ad- 
vises the inventor to engage a competent, 
registered patent attorney to represent 
him. We offer the inventor experienced, 
conscientious counsel, and prompt, confi- 
dential service. A specially prepared book- 
let containing detailed information with 
respect to patent protection and procedure 
Will be forwarded to you without obliga- 
tion upon request. Clarence A. O'Brien & 
Harvey Jacobson, Registered Patent At- 
torneys, 62A-J Adams Building, Washing- 
ton D.C 
INVENTORS 3: Ha ave 

ideas? Write Mr 
New York 


PATENT 
lar. Aristocrat 

; 

INVENTORS—A 


you good patentable 
Metziler, 11 West 42nd, 





Circu- 
New 


invention. Free 
545 5th Avenue, 


your own 
Co., 





Patent is a Valuable 

Right. Detailed information and the 
steps to be taken to obtain Patent Protec- 
tion will be furnished upon request. Victor 
J. Evans & Co., established 1898—142-K 
Merlin Building, Washington 6, D. C # 


INVENTORS. Have patent Protection first. 

Remember, the details of your invention 
do not have to be 100% perfect before you 
can obtain patent. First step is to have us 
conduct search of Ray U.S. Patents and 
render a report as to its patentability. Send 
at once for f ver particulars and ‘“‘In- 
vention Record” form. Request does not 
obligate you. McMorrow, Berman & David- 
son, Registered Patent Attorneys, 143-L 
Atlantic Bidg.. Washington 4, D. C 
MODELS, Mechanical, Electrical, Archi- 

tectural, Built to specification for Patent 
and Development Studies. Scale aes 
Inc 104 P St.. Brooklyn 11, N 


INVENTORS Detroit and Michigan Manu- 
facturers miay be interested in your idea, 

any classification, an average list $5.00. 

Theo 6971 Clayton Ave., Detroit 

10 

WANTED: Practical Inventions 
Exchange, Research Division, 

ford 1, Conn 

PATENTED 
moted. M. Joyce Humphries, 

title, Phila. (10), Pa 

59 FORMULAS, PLANS, ETC. 


137 MONEY- 





Inventors 
D6, Hart- 


Unpatented Inventions Pro- 
1424 Land- 





making plans, also formulas 
for salable products. Descriptive booklet 
free. Elite Co., 220-A orand St.. N. ¥ 
FORM( LAS—A 1K test money- 
makers; literat ure ‘Pree Kemi. Kal, Park 
Ridge. I 
“PORTUNES in 
sec re ts aut 
mor making ideas alor 1 
book is @ real bargain 98 Pos — “ 
mans ir tor v Brooklyr 
CREAM, Best iality, Brushless Shave, 
Pace, Hand e it 10c pound. Formula, 
Process 35c 34 Waldorf Ave., 
Bridgeport 5 
NEED Chemists 
Ideas. Consul 
Swarthmore, 
ATHLETE'S Foot—Beware Germs. Amaz- 
ing formula does nders. $1.00. Box 
185, Fort Wayne. Indiana 
FORMULAS—Latest Best. Analysis. Giant 
formula catalog and chemical Instruction 
Sheet 10c. Refunded first order. E-Belfort, 
Engineering Building, Chicago 6 7 
DOLLARS Daily! Start Home Mail order 
Business. Details Free. Duffy, G-45, Cov- 
ington, Ky 


DRUGGISTS crying for Kola syrup! Easily 

made! Materials available. Formulae, 
sources, prices, details; $1.00 takes all! 
Hurry! United Miz. Associates, 3316 Ave. 
G, Fort Worth 5, Texas 





10,000 trade 
lable practical 
s 900 page 


955 





Analyses. 
Company, 


RAISING 


New book tells how. 
1035 Marlborough, De- 


60 FROG 
“FROG Raising!’ 
Marlboro House, 
troit 15, Michigan METAS 
TADPOLES make frogs, tremendous de- 
mand. Both make you money. 25c brings 
valuable information. Chariton Corp., Cen- 
tury Bidg.,. Chicago 4 
62 FUR FARMING 
ORIGINAL Chin-Chin Giant Chincilla 
Rabbits. Valuable Fuy, Delicious Meat, 
Easily Raised. Pleasant Pastime, Tremen- 
dous Demand. Small Investment. Large 
Profit. Willow Brook Farm, R16, Sellers- 
ville, Pennsylvania 
63 GAMEs, 
ENTERTAINMENT 
MAGIC Pyramid. Fascinating pocket game 
for two. 25c coin. Sausalito Sales Co., 
Box 217, Sausalito, Calif << 
**‘DICE Games—How one Man Beat Them” 
Complete Method, Big 8 x 11 booklet, 3c 
stamp, After reading—if you like booklet— | 
pay only 25c. Henson, Apt. 3-C, 2942 
Wayne, Kansas City 3, Missouri 
64-A GENEALOGY 
TRACE Your family history with ‘“‘Guidex’ 1 
Literature free. Pamily Guidex, P.O. Box 
829. Annapolis, Md. 
6x HELP WANTED 
HANDSOME Profits. Your own business. 
Sell & install our conversion burners. 
Peerless Sales, 4318 Sheridan Bivd., Lin- 
coln 6, Neb | 
OPPORTUNITY of lifetime supplying DDT | 
and other Profitable products to farm- 
ers. No experience or capital required. 
Must have Auto and good references. Per- 
manent. Write or wire McNess Company, 
Dept. 713 Freeport, Illinois : 
EMPLOYMENT For Thousands Every 
Where! Earn up to $30.00 daily. Men, 
women. Send $1.00 for Employment Bulle- | 
tin to Nick Hogan, 901 North 15th Street, 
Philadelphia 30, Pa 
69 HIGHGRADE 
Gr’ s your 
will bring 
will mean 
dollars in a year. Amidon, 
Ohio. en ie 
LATEX Salesmen 




















SALESMEN 


service outline and one dollar | 

spare time proposition that | 
a few hundreds or thousands of 
Box 198, Elyria, 
Send $1.00 for sales- 

men’s sample kit. Brings $6.00. Big sav- 
ings on latex. Wholesale prices. Send order 
today. Leo Service, P.O. Box 1267, Roanoke, 
Va 





70 HOBBIES, COLLECTIONS 


JEWELRY stones removed from rings, etc., 
100 assorted $2.40; 50 large ones $2.40, 
B. Lowe, Holland Building, St. Louis 1, Mo 
INVENTING can be an interesting and 
profitable hobby. Write for complete par- 
ticulars. Institute of American Inventors, 
Dept. 30-E, 2926-Eye St., N Wash- 
ington 6, D.C 
TROPICAL Seas! 
of thirty different 
Box 427, Delray Beach y % 
SWAPPER? Collector? Send 10c for sample 
copy Hobbyswap Cont 1326 South 
27th, Omaha 5, Nebraska 
UNUSED Match Book Covers. 100 all dif- 
ferent $1.00. 35 Roya] Flash Covers $1.00. 
Free list. Charles Edelman 1311 P East 
84. Cleveland 3. Ohi« a = 
EXCHANGE duplicates. Swappers every- 
where. List 10c particulars free. Box 
2166, Denver 1. Colorad SaaS | 
CONTEST Fans—contact us for big 1946 
Contest Information. Bcx 115, Sta. P, 
Bklyn. 12, N.Y i 
NEW Hobby Catalogue 10c. Wholesale Lists | 
for dealers. Quivira Specialties, Topeka, 
Kansas 
71 HOME CRAFTSMEN 
“ELECTROPLATING book on how to 
set up and operate a complete home elec- 
troplating workshop. 260 pages, over 150 
diagrams, $2. Popular Science, Dept. 96-C, 
353 4th Avenue, New York 10, N. Y 
SHELL Jewelry Supplies. Wholesale an. 
__ McFarland Plastic Co.. Sarasota, F 
HOUSEWIFE helr 


Beautiful Collection 
one dollar, Pittman, 
ia 


acts 





ers—Build them for your 

- or mother, Cookbook Stand—Holds 

pen at an angle for easy reading. 

Spice "Rack Holds approximately sixteen 

containers Eliminates searching Pull 

size patterns. 25c each. Woodcraft Plans, 
P.O. Box 136, Sedalia, Missouri, 


TOY patterns. Circus wagons, trucks, 
carts, pull toys, etc. 35 patterns $1.00. 

Continental Homecrafters, 907 Birch, Eau 
laire, Wisconsin 

KNOCKDOWN Cedar Chest Lumber Ve- 
neers Free Price List. Giles-Kendall, Box 

435. Huntsville, Alabama 


PLASTIC Craft—Complete 
Postpaid Includes Plastic Material, 
Tools, Designs, Instructions, Equipment. 
Caraday, 489 Fifth Ave. New York 16 
SEE our advertisements this column, and 
under heading “Plastics”’ Allcraft 
Products 
HOBBYISTS! Join 
no Obligations. Fun 
immediately: Allcraft Products; 
Columbia Street; Hempstead, N 
METAL Detectors. We have the latest in 
Circuit and Mechanical Design plus the 
Know How. Free Literature. 221 Hemlock 
St., Pittsburgh 12, Penna 
LEATHER Craftsmen! Are you tired of the 
same old designs’? Are you tired of la- 
borously tracing these designs? Now!!! 
Something new under the sun! Tiresome 
tracing eliminated Lampkin Artcraft 
Transfers imprint design on leather in- 
stantly. May be used repeatedly. Hundreds 
of exciting new designs. Decorate belt, bill- 
fold, bookends, cigarette case, blotter strip, 
handbag, etc. with special introductory 
transfer designs. Send $1.00 for this offer 
and literature describing Lampkin Art- 
craft Transfers. Lampkin Artcrafts, P.O 
Box 641-S, Culver City, California 
BUILD and sell Lawn Chairs, Plans $1.00. 
We tell you how and where we sell. 
Woodcraft, Danby, Vermont 
JEWELRY Accessories, Findings. Plastic 
and metal pinbacks, clasps, chains, rings, 
pearls, stones, cameos, etc. Prompt ship- 
ping service. Complete lists 10c. Doremby 
Co., Chisholm, Maine 


outfit $2.00 


“Allcraft Club”, Free, 


profits galore! Write 
19 West 
Y 


FREE Toy Plans Descriptive Circular. 
Write Production Engineering, 403 City 
Hall Bidg., Rockford, Ill 


THE Hobby Directory for men 
Box 91, So. Orange, N 
SUN Dial for Lawn or Garden. Simple 
Plans 25c. Anenson, Waterman Park 
Fairfield, Calif Bee 
MACHINISTS-—-$1 Computer selects proper 
machine speeds. Details free. Elcraft, 
US, Box 8184, Portland 7, Oregon 
TOOLING Leather felt, Beads, Sequins, 
also Scrap Leather, Craft Books, Storr- 
Nelson Co., Route No. 2, Muskegon, Mich 
CATALOG: Patterns plywood Novelty Fur- 
niture — Letters — Numerals — Plaques — 
Frames Weathervanes Silhouettes 
Lawn Ornaments. 100 Books & Booklets on 
Crafts & Hobbies. Picture Frame Mould- 
ings, Tools, Large line Decal Transfers. 
Other lines. Hundreds articles finely illus- 
trated. Write Wo-Met Shop, Ashburn, 
Georgia 
CURVED 
coin 
Texas 


HOME Craftsman Kit—screws, nuts, wash- 
rivets, eyelets, springs. lugs. All 
Plated, brand-new. $5.00 value assortment 
Only $1.00 (postpaid). Sylmin Industries, 
4800 N. Lawndale, Chicago 25 


ENJOY your hobby in our shop. Use wood 
or metal lathe, circular or scroll saw 
metal] shaper, drill press, benches and hand 
tools, or send specifications for price on 
you need. Open 6 P.M. to 10 week 
9 to 5 Saturdays. Craftsman Shop 
Service, 233 Calyer St., Brooklyn 22, N. Y 
SCREW Threads-Practical guide for thread 
p oduction. Technica] information sim- 
plitied. Send 25c in coin. Join A, Warren, 
P. O. Box 1105, North Attleboro, Mass 
MAKE Novelty Shell Buttons. Dollar Kit 
makes Four Buttons Pair Ear Rings 
Price list Free. Dixie Shel] Service, Lake- 
Jand. Fila 


NEW white nylon 


n and boys. 


Instructions, 25¢ 
Alaska, Dallas, 


Inlay Plans 
Shawver, 2710 


ers 


parachutes 21 x 7 x 7 
feet, cords, case, complete $5.69 Postpaid 
Rainbow Company, DeCherd, Tenn 


MAKE her a beautiful 
Kit $1.00 »pplwell, 
wood, N.J 


PATTERNS two Lawn Chairs, Settee, Pic- 

nic Benches & Table 60c. Doll House & 
Furniture 30c. 70 Lawn Ornaments & Nov- 
elty $1.00. Five new hanging Shelf $1.00 
Doll Stroller, Colonial Cradle, Table & 
Chairs, Circus group $1.00. All patterns 
$3.50. Modern Woodcraft, Saginaw, Mich. 


cameo, shell pin 
20 Plaza, Ridge- 





WALLETS, Make your own! Ladies, men's 
Pigskin, goat and calf. Red. green, 
brown, black. No tools needed. Complete 
kit $2.25. Kit Kraft, 1607', South Western, 
Los Angeles 6. Calif 
WHITTLER'S supplies 
special woods, knives 
1402 Charles, LaCrosse, Wis 


7 INFORMATION 


DRUNKENNESS Is a disease which 

sponds to treatment. Medica) skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience 
Write for free booklet P. S. Nelson, The 
Keeley Institute, Dwight, Ill 


75 INVENTIONS WANTED 


WANTED—Patented unpatented inven- 
tions having profit possibilities. all Kinds 

If will sell, reply immediate! Descriptive 
book le references. free. Invention Report- 
er, 3B-11106 S. Longwood Dr., Chicago 43 
AVENSORS Hundreds of manufacturers 
* requested our assistance in jocating 

table new products. Complete infor- 
free. Institute of America In- 
Dept. 30-C. Washington 6 > 
for Inventions—Patented 
Mr. Ball, BC-9441 Pleasant 


blanks, 
Whittler, 


readicut 
Old 





re- 





entors 
CASH 
ented 
cage 
INVENTIONS Promoted 
patented. Write Adam-Pisher Co., 
Enright, St. Louis, Mo 
EARN up to $2,000 year 
items for special cash 
only. No patents. Hendrickson 
Wisconsin 
NEW Photographic products (Patented or 
Unpatented) wanted by client doing na- 
tional business. Cash sale or royaity ar- 
ranged alter free market investigation 
Give general description of your invention 
in first letter. Lessing Advertising Co. Inc.) 
910 Walnut Bidg.. Des Moines, lowa 
SELL your invention, now. Let us market 
your invention as only we know how 
Patented or unpatented. Send sketch and 
description. John D. & Son, 140 Spruce 
St.. Box 3213, Dept. PS-9,. Bridgeport 5, 
Conn 
INVENTORS: Detroit and Michigan Manu- 
facturers may be interested in your idea, 
tion, an average list $5.00 
6971 Clayton Ave., Detroit 


unpat- 
Chi- 


Patented or Un- 
183-A 


inventing simple 
markets. Ideas 
Argyle 8-A 


as 
Madey y. 





JEWELRY 


CERAMIC Jewelry Supplies, Bar Pins, ear 

for ceramic and woodworkers, 

glass and sea shell assemblers. Free 

talog. Philadelphia Badge Co., 1007 Fil- 
bert St.. Philadelphia, Pa 

MANUFACTURE Costume 
Home For Profit, Hobby 

Wholesale Supply Catalogue 

Florida Supply House, Bradenton 

JEWELRY indin Chai etc. Watch 

Catalog. George 

New York City 

ry Kits 

$25.00 


Jewelry At 
Therapy. Free 
Instructions 


Fla 


gems and 
Flu 
et bulb 
n yntn c 
anklin Miller, 18 
ng Metalcraft 
for hobbies 
New corm 
itting. 


Geerten 
plastics d 
y $1.00 to Wil- 
8635, Sulphur 





LANGUAGE OUTFITS 


ANGUAGES by Lingu Russian, 
pa r Por rues Dir conversa- 


aphone 
quickly easi 
if boOoK ing 
¢. New York 
78 LEGAL DIRECTORY 
MEXICAN Law Practice 
136. El Paso, Texas 
MACHINERY, TOOLS, 
SUPPLIES 
Round 


Mth St 





L. Gonzalez, 





xO 


List Pree. 
Brooklyn 


BRASS Rod 


Square 


East 


DRILL GRINDER-—Grinds drills to fac- | 
tory accuracy. Calipers with direct read- 
ing scales. Circle cutters. New Tool grind- 
er. Lowest prices. Free literature. Factory, 
811-A East 3ist, Kansas City 3. Mo i 
BUILD Quickchange Gear box for Crafts- 
men 12°, Atlas 10” lathes. Adaptable to 
others. No castings required. Complete 
Drawings $3.00. Stevens Engineering, 2604 
Military, Los Angeles 34 2 
GRINDER Kit, for all small hand grinders, 
contains 10 rotary files, five ll and five 
inverted cone type, 3/32 diameter shaft, 25 
abrasive disks and mandre)l. 6 chamois 
buffing heads. All for $2.00. Radioco, 1110 
S. Marshall Bidg.. Cleveland, Ohio 
IT’S Easy to build your own metal and 
woodworking tools from Lewis castings, 
Materials and blueprints—and at savings 
up to 80%! Lewis mills, shapers, drill- 
presses and other shop tools have ample 
capacity and performance for home work- 
shop jobs. New catalog sent on receipt of 
10¢e to cover mailing—describes 23 Lewis 
tools. Address Lewis Machine Too] Co., 
P.O. Box 116, Station A, Dept. S-68, Los 
Angeles 31, Calif 
TAPS & Dies direct from 
Equip your shop at small cost 
free price list. King Tap & Too) Co., 
North Attleboro, Mass Sy 
DRILL Grinder for Twist Drills $2.95, and 
other Craftsmen's tools. See ad on 
page 272 
CEMENT Mixers; 


manufacturer. 
Write for 
Inc., 


concrete block forms; 
brick machines; garbage burners. Blue 
Square, Excelsior, Minnesota. 

81 MAGIC TRICKS, 
PUZZLES, ETC. 
MAGICIANS’, Gamblers’ secrets exposed. 
Cards, Dice, Punchboards, Slot Machine. 
Catalog 10c. Book Co., Box 671, St. Louis 
1. Mo = 
500 TRICKS you can do! Douglas’ famous 
Catalog of 500 Tricks, now only 10 cents. 
America’s fastest service on magic for 
pocket, parlor, stage, professional, amateur. 
Douglas’ Magicland, Dallas, Texas = 
FREE Big Illustrated Lists, Magic Tricks, 

Illusions, Mind Reading, Pocket, Parlor, 
Club or Stage. Jokes, Novelties of al] kinds. 
| 2463-C, Kensington Ave., Phila. 
25 
FREE! Large Catalog of magical apparatus 

if you remit 25c for “‘Magic Is Fun" 
magazine. Robbins Co., 152-F West 42nd 
Street, New York aarne 
AMAZE and mystify your friends with 

highest quality magic. New catalogue 25c 
coin. Mazda Magic Co., Oak Park, 
BE a Magician. Large professional! magic 

catalog of latest tricks. 25c. Ireland, 
F-109 North Dearborn, Chicago 

THE Fakir’’ Monthly Magazine for Magi- 

cians, Copy 25c bscription $2.00. Jo- 
seph Rachun 114 Grand St Brooklyn 
11,.N.¥ 
MAGIC Tricks, books, novelties. Cat -alog 5c. 

Furr, 1216-T Park Row, New York, N. Y. 
BEWILDERING Magic Eyes Card ‘ ‘Changes 
Jolor” Instantly! Repeatable! 15c, Post- 
id! Postways, Box 5325-S, Philadelphia 

Pen na 
ANISHING Quarter 
nae Magic Box 





a 


4 
V 


25¢c. 
Oak, 


and 
191 


Catalog 
Sterl Royal 
Mic! 
MAGNETIC 
Dozen $2.00 
Novelty Sample 1l5c 
Party Game, 
Ink, Sam ple 


Sample 30c, 
Musical 
“Spook 

Lumi- 
$23 Third, 


Tricky Dogs 
Hum-A Zoo’ 
dozen 


“Wonder Blocks Baffling 
asy to perform anywhere 
Prec ision m ade. Not a cheap 
ily a , Spot 726A 


Cards oo 
Big illustrated circular 
Box 1278-P, San Francisco 

> with chemicals. Free information. 

r. Waagenaar, 2748 Westshire Drive, 
Hollywood 28, Calif 

MAGIC, Novelt atal Trick 10c. Wen- 

el. 2615 Evaline. F ramck 12, Mich 

magic cata- 

Lee's, 


Secrets 
explained 


tricks 
postage 
3, Calif 
Details, sam- 
International 
Tlinois 


rwelve catchy 
Send tamp for 
-S McKinley, Berkeley 
JOIN Magicians’ Fraternity 
ple Magic Magazine, 20c 
Magicians. Mount Morris : 
LEARN Telepathy (thought-transference). 
ee information. Mr. Waagenaar, 2748 | 
tshire Drive, Hollywood 28, Calif. 


FREE! 


F 
We 


NEW simplified card tricks amazing self- 

working bafflers $1.00 postpaid. The 
Roundtree Agency, 529 Elliott St., River 
Rouge 18, Mich 
81-A 





MAGNETS 
MAGNET, “‘Alnico”’ 4 oz. Horseshoe, pow- 
erful (lifts about 5 Ibs.). $1.00 tu ms 
Ross, 66 W. Broadway, New York 7, N 
POWERFUL Alnico Magnet. Ten —— 
pull, $1.00. Many others, literature free. 
Ronald Eyrich, Box 849, Milwaukee 
SPECIAL offer, 12 Alnico Magnets plus 
100 Experiments, $3.00. Literature and 
100 Experiments, 25c. ElJay, Box 891, New- 
ark1.N. J 
82 MANUFACTURING 
INVENTIONS: Market study: Developing: 
Manufacturing; Models. J-M, Burling- 
ton, Ky 
MODELS, small lot manu 
plastics, etc. Millburn 
tucky % . 
SEND blue pr. its, sketch or model for es- 
timates. Manufacturing Machinists, 114- 
111-PS, 229th, St. Albans 11, N 


83 MILK GOATS 


MONEY from dairy goats! Booklet free. 

Introductory 3-month subscription to 
leading magazine 25c. Dairy Goat Journal, 
Dept. 668, Columbia, Missouri 


sd MILITARY INSIGNIA 


COLLECT colorful Army Patches. Pictures, 

Price and sample patch only 10c. In- 
signia Mart, 703 Broadway, N . 
MILITARY Insignias: 22 different for $1.00 

(Value $4.60) Introductory offer, never 
before equalled. Prices and Insignia Guide 
10c; sample 5c. Hobbyguild, 35X W. 32nd 
St.. New York i 
FOREIGN medal! ribbon packet, United na- 
tions, Axis $1.00. Sample 20c. Insignia- 
craft, 236 28th Ave N.W., Calgary, Canada. 


85 MINERALS 
& PRECIOUS STONES 


WYOMING Jade: Square inch each light 
green, black. Mottled. Dinosaur Carne!- 
fan & Montana Moss Agate ring blanks 
Money back guarantee. All for $1.00 post- 
paid. Frontier Handcraft Shop, Box 166, 
Casper Wyo 
GEMS, precious and semi-precious, al] gen- 
uine from world wide sources. Deal di- 
rect, no overhead, save money. Catalog 10c 
Hill Co., Route 7-K. Salem. Oregon 
FOSSIL Collectors! Send dime for our new 
catalog. Omaha Scientific, Box 1750, 
Omaha 4, Nebraska 


86 MISCELLANEOUS 


GOOD ‘'Used”’ self-instruction educational 

books on all subjects bought, sold, rented, 
exchanged. Satisfaction guaranteed. Com- 
plete information and 100-page illustrated 
bargain catalog Free! Write—Nelson Co., 
Chicago 5 


DRUNKENNESS Is @ disease which re- 

sponds to treatment. Medical skill plus 
human sympathy prove successful with 
liquor and drug cases. 60 years experience 
Write for free booklet. P. S. Nelson, The 
Keeley Institute, Dwight, Ill 


ROCKET To The Moon! Join U. S Rocket 
Society Now! Quarter brir i format ive 
application. Box 29. Glen E Tl 


MEXICAN-Aztec Featherwork 

Bird Picture Cards. Samples 25c 
tin Free. Mexican Products Co., 
Main, Tulsa 3, Okla 


MECHANICAL Drawing 
Veeco, 4 piece, compact, precision set. 
brand new in lined case, value $12.50, Spe- 
$7.25. $10.00—Charvos 9 piece Set, 
Army Surplus Slide Rules, slightly 
75ce each Hu Augo Compass, for 
accurate road direction, brand new, $2.50 
Brand new folding valise knapsacks made 
of heavy olive green duck, heavily bound 
and reinforced, repellent to fire or water 
Inside 3 large snap fastened pockets. heavy 
webbed straps, hand and shoulder han- 
dies, size opened 22” x 54’ closed 22” 
rolled Useful to Hunters. Boy Scouts 
Hikers and for all traveling use. A $7.50 
value, Special $2.25 postpaid. Prisms for 
6 X 30 or 8 X 30 Binoculars 





acturing, metals, 
Burlington, Ken- 














Tropical 
Bulle- 
126 N 


Instruments — 


brand new 
$1.50 each. Offset prisms to be attached 
to 7 X 50 B. & L. Binoculars gives double 
the field of the ordinary 7 X 50 Binocular 
Cost $98.00, Special $25.00. Green Sun- 
shades for binoculars sixe 6 X 30 and 
7 X 50 snap on type value $7.50, Special 
$1.25 per pair Forward money order 
No C.O._D. shipments. Public Sport Shops 
13 S. 16th, Philadelphia, Pa 





UNUSUAL Novelties, samples 10c. Modern 
Box 2, Station B, New York 2 


FIREWORKS, any time, any quantity, 
newest ideas, highest quality, best values 
Giant salutes, aerial] bombs, skyscreamers, 
battle-in-the-clouds, new jet-propulsion 
plane rocket. 150 piece combination offer 
$4.95. Satisfaction guaranteed. Write for 
big new catalog. Banner Fireworks, Dept 
39. Toledo, Ohio 
LOW Cost Spray Equipment for the home, 
farm or shop. No expensive compressor 
needed. Uses compression of car or tractor 
engine without harm. Sturdy, professional 
type spray gun, sprays paint, insecticides 
weed killers, etc. Will inflate tires and 
pressure grease. For complete information 
write PowerAire Corporation, 332 S. Michi- 
gan. Chicago 4, Ill. Dept. PS! = 
COMPASS. Directional, Pocket Watch Size 
famous make; metal case, unbreakable 
crystal, easy to read, fine bearing. sensi- 
tive. Ideal for hunters, fisherman, camp- 
ers, motorists. etc. $1.00 postpaid. Ross, 68 
West Broadway. NY.C. 7 
CASH in local photography 
Durland, 105 Holmes Ave 
Conn.”’ os 
MEDICAL Laboratory Technicians in great 
demand. We train you im your spare 
time. in your own home. You can practice 
while studying. Write for free catalogue. 
Imperial Technical Institute, Box 973-S, 
Austin 5. Texas 
MAKE Your Own 
cuts. Simple, easy 
Argyle (2) Wisconsin 
SENSATIONAL expose for sophisticates 
only. Send 3c stamp for particulars. Box 
392, Westfield 12, N. J 
WITHOUT harm, 
$1.00 plate kit 


Details 25c 
Glenbrook, 


Plastoplate printing 
process. Plastoplate., 


(removable). Pride's 
prepaid repairs your 
cracked or broken false plates, or money 
back. Dentex Co., 3, Great Falls, Mont 
100,000 PROBLEMS solved graphically, in 
mechanics, hydraulics, electricity, phy- 
sics, shop-work, etc. Read off the answers 
instantly. Details free. Columbia Graphs, 
Columbia 2, Conn 
BUTTER Flavor 100 
free. H. B. Maxwell 
FREE literature how to locate buried treas- 
ure and minerals. Fisher Laboratory, 
Palo Alto, Calif 
TRADE Secrets 
Latest methods 
ing Trade magazines 
dreds of astonishing 
price list. Classified News 
Plushing. N. Y 
MAKE Arc Welders Power 
Power Mowers Supplies 
Service, Canton, Kansas 
LIVE Baby Alligators $3.50 Postpaid. Also 
Genuine Alligator Belts $5.95. Snakeskin 
Belts $2.95. Magic Novelty, 937 Washing- 
t Miami Beach 39, Fla 7 
RECEIVE Moneymaking Opportunities, 
Samples, Mails, Catalogs, Magazines 
Your Name in Thousand Mailing Lists 
25c. Glassminex, 1654-P Amsterdam Ave- 
nue, New York 31 
STAG, Book Matches. 10 for $1.00 
Novelty Co., Bellefontaine, Ohio 


ATTRACTIVE engraving name plates etc 
Hartman Forest Ave. Portland Maine 
Free Circular 
MEXICAN Jumping Beans. Dozen 25c 
Hundred $1.00, thousand $5.00. Mexican 
Products Co., 126 N. Main, Tulsa 3, Okla- 
homa 
RARE Book Information! Send $1.00 for 
three complete folios, including price lis* 
Robert Cannon, 37-50 86th St Jackson 
Heights, New York 
WANTED 1000 Foot Sufferers to test Cus- 
tom Made Research Foot Balancers at 
our risk. Amazing foot relief awaits you 
Rush name and address for Free trial offer 
Kindschi Foot Appliances, Dept. C2, 321 
W. Jefferson, Dallas 8, Texa 
NYLON, Rayon Hose! Supply Sources. 10c 
(Legitimate). Dickson, 2205'2 East Tenth, 
Indianapolis 1, Ind 
MAKE your own signs or Sho-Cards with 
our gummed. cut-out, colored, paper let- 
ters. Send for Free Samples. Quick "N Easy 
Sign Service, P. O. Box 1905, Abilene, 
Texas 
BOOKFINDERS! (Scarce 
usua] books) Quickly 
wants. Clifton, Box 1377 
Hills, Calif 


profit, Particulars 
Rome, N. Y 


Practices 
read- 
hun- 

Free 
scx, 


Confidential 
can be learned by 
Choose from 
publications 
Dept 

Hacksaws. 
Holgerson's 


Logan 


out-of-print un- 
supplied. Send 
PSM, Beverly 


WINDPROOF cigarette lighters light 

weight, handy to carry in your pocket, 
An al] weather lighter, wind screened con- 
tains asbestos wick that will function in 
perfect manner. Has a black enamel 
crackled finish. Send $2.00. No stamps or 
C.O.D.'s please. Remit by insured cash let- 
ter, money order, or certified check, Guar- 
anteed. Fine Lighters, P. O. Box 244, 
Bremerton, Wash 


FREE your name in gold on streamlined 

Morriset Ink Set, Patented Gold Plated, 
Replaceable Point. Writes 500 
dip. Complete black, maroon, green, ivory, 
2.95, walnut mahogany $3.95, Direct Sales 
Co., Peoples Trust Co. Bidg Westwood, 
New Jersey 


PARIS. London 
30c. New York 15c 
Free. Assortment $1.00 
$2.00. Nu-Art, 436 N. ¥ 
25. N. ¥ 
KILL All Weeds with 2,000 degree flame 
Famous fire gun sprays, sterilizes, incin- 
erates, disinfects. Works like plumber’s 
blow torch, burns kerosene, mostly air. En- 
dorsed by agricultural experts. Immediate 
shipment 4 gal. Tank, Burner, Hose $22.00 
express collect. Descriptive literature free 
Sine Equipment S376, Quakertown, Pa 
BEAUTIFUL Silk Sponges 25c, 35c, 50c, 75c, 
$1.00 sizes per dozen or per gross. C.O.D 
or money in advance. Phillip Yoannides, 
P.O. Box 659, Tarpon Springs, Fila 


87 MODELS, 
MODEL SUPPLIES 


SHIP & Yacht Model Fittings and blue- 
prints. Hundreds of items to choose from 
Send 25c for new illustrated catalog. A. J 
Fisher, 1002 Etowah Ave., Dept. S, Royal 
Oak, Mich 
MOST complete Illustrated Catalog—‘‘O-HO 
OO" Model Railroad Parts ever pub- 
lished. Send 5c for mailing. Selly, 1377 
Gates Ave.. Dept. 832, Brooklyn, N. Y 
SHIP Model and yacht supplies, complete 
large 64 page catalogue, 30c. Wm. Wild, 
510 E. llth St.. New York City 


MODEL Engine Catalog. Railroad Supplies, 
25c. Refunded. Simonsen, P3054 Green- 
view, Chicago 13 
MODEL Ship Builders! Are you looking 
for authentic, precision ship models? 
Send for richly illustrated fully descrip- 
tive catalogue in full color of famous ships 
of all kinds. Only 10c. Marine Model Co 
Inc., Dept. C-21, Halesite, Huntington, N.Y 


SHIP mode] kits and fittings. Complete line 
Fisher model yacht equipment All 
Boucher, Fisher, Marine Model and Ideal 
its. fittings and blueprints at standard 
Prices. Most complete stock in New Eng- 
land. Send 10c for price lists. James Bliss 
& Co., Inc., 220 State St.. Boston, Mass 
*“*MODEL Railways'’—book with simple in- 
structions for building, laying out, oper- 
ating a complete model railway 256 pages 
365 diagrams and charts. $2. Popular 
Science Dept. 96-C, 353 4th Ave., New 
York 10.N.Y 
“SHIP Model Making 
complete plans for 
galleon, clipper ship, etc. Nautical glossary 
193 pages. 133 pictures, $1. Popular Science 
Dept. 96-C, 353 4th Ave. New York 10.N. Y 
STEAM or Compressed Air Engine Rotary 
valve high speed single cylinder 7/16 bore 
9/16 stroke. Will power small boats ETC 
Complete Engine Assembled $5.00 blue 
print $1.00 Parts list dime. Amstoy Mf¢ 
Co., P.O. Box 2638, St. Louis, Mo 
CATALOGS ilIllustrated) for Modellers! 
Airplanes, 60 page book on solids. Fea- 
tures construction ata specifications 
camouflaging, i5c. Railroads: 128 page 
HO’ guide. Equipment, accessories, fit- 
tings, 25c ‘includes refund coupon). Send 
coin or stamps for each profusely illustrat- 
ed catalog desired. Polk's ‘‘National Lead- 
ing Hobby House 314-P Fifth Ave 
NYC 
BUILD Model] Ships, Airplanes. Railroads, 
catalog 10c Ideal, 21 West 18th Street 
New York 11. N.Y 
MODELMAKERS— Metals 
Screws. Catalog 10 cents 
Supply House, 350 East 76 
York City 
TRAINS, airplanes 
tools, for hobbyists 
Hobby Shop, 72 West 
cago 2. Ill itt 
BIG illustrated model engine catalog 10c 
Active Products & Supply Co., 53 W 
Jackson, Chicago 4 


Montreal. Letters Mailed 
Cards. Pictures, List 
Adults Books 9 for 
Ave., Brooklyn 





book filled with 


making any type 


Pibre, Castings 
Experimenters 
Street, New 


ships, accessories, 
Free catalog. Ben's 
Washington, Chi- 


words one | 


WORLD'S largest selection miniature en- 
gine castings and drawings. illustrated 
catalogue 10c. Wayne Miller, Suite 200-B, 


The Engineering Building, Chicago 6, USA, 
SEAMLESS stee! tubing, brass stock, silver 
solder. Circular 10c, Anton Bohaboy, 2297 
Price, Rahway, N. J. _ 
ELECTRIC Trains in all gauges, Airplane 
and Boat model lists for 3c stamp each 
Scale catalog 10c. Trilor Hobbyist, Box 
260, North Dartmouth, Mass 
“MIDGET 1"' Motor, runs on top of flash- 
light cell! Parts, instructions, 35c. Ar- 
thur Fanskov, 655-E Amboy Ave Perth 
Amboy, N . ds 
BRASS Gears and Mode! Supplies, send 10c 
for catalog. Pierce Mode] Works. Tinley 
Park, Il) Se ae 
RADIO Control. 10 tube unit, Revolution- 
ary Design. Write for details. Box 1097, 
N. Y. 8, N.Y 


20° GUARANTEED 
Model Plans 2 rotors 25c 
son Hts., N. Y ? a 
BALSA Wood—Ideal for Modelers, Crafts- 
men. Price list Free. Sanlader, Mani- 
towoc, Wis 
38 MONEY MAKING 
OPPORTUNITIES 


DETECTIVES Earn Big Money 
unnecessary. Particulars free 
P-125. West 86th. N. Y os 
ELITE Collection describes 137 money- 
making plans; local, mai) order. Parti- 
one free. Elite Co., 220-A Grand St., 


Flying Helicopter 
Box 187, Jack- 





Experience 
Wagoner, 


MANUFACTURE Costume Jewelry At 
Home For Profit, Hobby, Therapy. Free 
Wholesale Supply Catalogue Instructions 
Florida Supply House, Bradentown, Pla 
BIG Money Selling Negro Calendars and 
Pe Commercial Ad Inc., 464 W 


FREE Premium 
Home Business 


Extra Money, spare time 
Particulars M & M 
Service, 134 Landon, Buffalo 8, N. Y 


EARN MONEY at Home — Realize Inde- 
pendence Write Successful Income 
Builders, 508-B, Hollywood 28, Calif 


MECHANICALLY Inclined Men 

operate general Appliance Repair shop 
Complete, illustrated course shows you 
how. Welding, Refrigeration. Motor re- 
pair. How to get business. etc., all phases 
covered. Free jiterature. Christy Supply 
Dept. 1467, 2835 N. Central Ave., Chicago 


$10,000,000 Free Annually Prize Con- 
tests. Win Fortune—We Help You. Bul- 

letin, Free. Cash Register-B, 210 Fifth 

Avenue, New York 10 

START Your own business! Big money 
manufacturing novelties, plaques 

ary. Free catalog. Write Bing Products, 

88-BX Broad Street, Boston 10, Mass 


WHOLESALE razor blades. One thousand 

excellent quality double edge blades pre- 
paid ten dollars. Use them yourself for a 
lifetime of pleasant shaves. Attractively 
packaged. Sell stores friends at two cents 
each. Make twenty dollars a day easily 
Real opportunity for handicapped persons 
to earn dignified income from smal] stores 
near home. L. G. Baumler, 1971 Webster 
Avenue, Bronx 57, N.Y.C 


EARN Money evenings, copying and dupli- 
cating comic cartoons for advertisers 
Adservice, Argyle (2), Wisconsin 
ELECTRIC Clocks are everywhere you go 
buildings, homes, parking-lots, factories 
Repairs increasing. Our easy to learn 
course with pictures and drawings teach 
You how to repair these clocks. Electronic 
Supply Co., Box 2350-B, Houston 1, Texas 
EARN up to $2,000 year, inventing simple 
items for special cash markets. Ideas 
only. No patents. Hendrickson, Argyle (8) 
Wisconsin 
BUY Articles 
mail. Formulas 
ture free. Massey 
New Jersey 
‘THERE'S Big Money In 
Fascinating! Free Circulars 
Grand Junction 1, Colorado 
PRIZE Contest Hobby pays off with free 
automobiles and contest gold. Here’s how 
and where to get your share. Nationa] Con- 
test Bulletin Box 634-M, Grand Central 
Annex, New York City 
SHARPEN lawn mowers at home 
special equipment. Guaranteed 
Complete instructions $1.00 
6533-C Penrod, Detroit 10, Mich 


own and 


statu- 


wholesale. Make money by 
Trade Secrets, Litera- 
64 Sterling, Franklin, 


Junk’’! Easy! 
Batteryman, 


without 
results 
Cromer 





LET'S Swap. What'cha got? What’cha 
want’? If you want to Swap-Buy-Sell 
anything. (regardiess what it is) send dime 
for National Swapper’s Guide 
Swappers. Buyers, Sellers. coast 
and opportunities to Swap-Buy Sell almost 
anything under sun. National Swapper's 
Guide, PO Box 415, Evansville, Ind 
SWAPPERS, Stamp. postcard and collec- 
tors’ exchange medium. Informative. At- 
tractive co-publishing offer! Sample copy 
10¢ we _ Suppl ement, Box 35-CN, Irv- 
ngton 11 
THIS Is It! Now offering the greatest 
agency plan ever! Handle over 400 tech- 
nical books! Xmas, Birthday. Everyda\ 
greeting cards also operate your own maga- 
zine subscription agency handling ever‘ 
magazine printed! Complete supplies. cata 
ogs 25c. Greeting card sample boxes 75 
Distributors Service, Westfield. N J 
10.000 FORMULAS, receipts 
ideas. Details free. Lumco Kimball 
UNPAINTED Pigurines 
ress Company, 4033 Chowen Ave 
apolis, Minn 
NEED money? See our advertisement under 
heading ‘Plastics Allicraft Products 


Cassell 
secret profit 
Nebr 
plaques list Prog 
Minne- 


classmates Ameri- 


SCHOOL Seniors—Sell 
distinctive Gradua- 


ca's most beautiful 
tion Name Cards. 40‘; commission. Largest 
selection. Lowest prices. Free cards and 
sample kit. P teraft, 1425 E. Elm St., 
Seranton 5. Pa 


HOW to Make Money with Bie Mails book- 
it 25c. Frank J. Artz. 1060 D Harding 
Drive. Toledo 9, Ohio 


$100.00 a month 
@liciting. no mail order 
le, Easy, enjoyable pas'ime 
Laura Dickson 
Anderson, 8.C 


Free details 
5463-S. Chicago 


hobby at home! No 
no meeting peo- 
Details. 25c 
ndable.) 808-PS 
Eligabeth Street 
1001 Money-Making Ideas 
Heuway Institute. Box 
80. a 
MAKE Models of house plans. Establish re- 
Gned. profitable plan service. Drawing 
ability and capita! not required. Authentic 
ill@strated course $2.00. Modern Crafts, 302 
Pige Street. Modesto, Calif = 
PREF many money making 
Plans Exton Publications, 25-07-B Thir- 
ti@th Avenue, Long Island City 2, N. ¥ 
WIN Contest Money General Contest Bul- 
tin shows how 15 Big pages of helps 
Man, tests listed Sample 25c 
G@iera! Contest 1609-A East 5th, 
Duluth 5. Minn 
20@ MONEY Making 
frmulas. Schemes 
Crafts. Box 572. Dayton 
CABH for 
oo ion 
Brook 


literature on 


current cor 
Bulletin 


Deals. Plans. Rare 
Folio Free. Formico 
Ohio 


tact us for free in- 
Box 115 Sta, P, 


quotes. Con 


Dept. M 
N.Y 


ies galore in ‘‘Time- 
dene ae Magazine Paulding. Ohio, in- 
it month 18th year. $1.00. Sam- 
Trial 4 months 25¢ 
- = Big Money Preserving Baby Shoes 
fm meta! Bronze. Pear!, Gold and Silver 
Kiktavi Co., 8620 S. Ruthelen. Los Angeles 
44, Calif. > 
50 Money-Making plans for mail order op- 
Particulars free. Interstate Pub- 
C. 1429 So. Sist Court, Chi- 
Illinois 
PREE Success Details. Aviation 
ity. Plastics. Radio. Technibook, 
261-D. Mt. Kisco. N. Y 
CARPET Weaving 
buy yarn warp and 
quarter to Weavers. Bo 
Penna 3 
ILLUSTRATED Two-color Agents. Oppor- 
tunity-Seekers Directory, 10c. National, 
RR5. Saginaw, Michigan 


“Oo MONUMENTS 


WRITE For Direct Prices $14.00 Up 
Freight Paid. Guaranteed. Free Catalog 
Granite-Marble Factory. A49. Oneco. Pla 


9 MOTION PICTURES, 
SOUND EQUIPMENT 


SILENT-sound films 
rental library. All latest subjects. Free 

catalogue. (samp'e film i0c). Garden Film 

317 W. 50th. N.Y. 19 

BEAUTIFUL Kodac 
25c. Art Slide Co Cc 


ideas opportunit 


Electric- 
Box 


istructions where to 
where to sell. Send 
x 729, Porest City 








8-16mm Complete 


rome Slide and list, 
anton, Ohio, 





NEW 1600° reels $1.75 cans $1.25. Set 

800° cans—85c. 16mm. motor dri 
jectors—(200° film free)—$15.50 
Pilms. Catalogues, End title 10« 
tional s 2120 Strauss-Brook) 
York 

and Sound Fi)ms 
Lowest rates. Da 
Dayton 6, Ohio 
film subjects. Big Cat- 
National Filn 
Toledo, Ohio 
Sound. Silent. 


16mn 
jew catalogs 
2227 Hepburn 
UNUSUAL 8-16mm 
slog with sample film. 10c 
Exchange, Sta E-Broadway 
8-16MM film bargains 
Rentals. Big catalog, Kodachrome sam- 
ple 20 cents Warrington Films. 1418 
Knecht Ave Halethorpe 27. Md 
ART mode] films 
ly. Adults. List 
Company, 3023 Seyburn 
ran 
BEAUTIFUL Kodachrome movies, 8-16mm 
Color sample Lists—-dime Projection 
ength sample—do!llar. Campus Films, Box 
668-C. Ithaca, N 
MOVIE Camera Films. 100° 16mm $2.50. 
25° double 8mm. $1.25. Free Developing 
Better Films, 742 New Lots, 7 
N.Y 


16mm rentals exclusive- 
enclose stamp. Larm 
Detroit 14, Michi- 


Brooklyn 7, 


HOLLYWOOD films! Sample and catalog, 
10c. Stone, Lunenburg 51. Mass 
LEARN professional motion pictures tech- 
r ie at home. Approved for Veteran 
under G.I. Bill. Free Catalog 
Picture Institute, Birmingham 5 


q 
Training 
Motion 
Mich 
ACTION Movie-Vuer $1.00. Films 15c each 

$150 dozen 16mm motor projectors 
$16.00. 8mm $36.00 postpaid. Send stamp 
for lists. Sterling's. 679 Northampton 
Easton. Pennsylvania 
LEARN movie projection. management 
catalog. Theatre School, Elmira, N 


CONVERT any 16MM Silent Projector t 
Sound for only $97.90. Complete Sound 
Head and Adapter (Sound Head alone 
$59.95.) Easily installed. New 2000° ree! 
arms necessary, $9.90 to $29.90 according 
to make and model number of present 
projector. Reel arms C.O.D. Send check or 
money order for $97.90 to National Cinema 
Service. 71 Dey St.. New York 7. N.Y 


UNUSUAL Movie! ‘‘Temptation Featur- 

ing Beautiful Models. 50 ft —8 mm $3.00 
100 ft-—16 mm $5.00. Fine Art Productions 
Box 2084-X. San Antonio 6. Texas 


BIG Bargain Sale Silent. Sound. Projec- 
tors Films. Record-Plavers. Screens. Send 

Dime. Save Dollars ranean Riley, 562 

Broadway. Albany 7. N 

FRESH Movie Film 100° 16mm $2.25. three 
rolis $6.00. 25° double 8mm $1.25 develop- 

ing included. Ambassador. 479-A Quincy 
t., Brooklyn, N. Y 


16mm Sound Musicals Cartoons. Comedies 
Westerns Features Am-Trad 723-7 
Ave. New York 19 
8 M.M.-16 M.M. Silent and Sound Projec- 
Cameras, film. Send for catalog 
3030 Germantown Avenue, Phila- 
deiphia 33. Pa 
“THE World's Greatest Passion Play All 
sizes. Rent or Purchase. Write Hemen- 
way Film. 33 Z Melrose St Boston 16, 
Mas 
UNUSUAL Home Movies: Travel. Adven- 
ture, Sports. News, War films. Many film 
bargains. Big 1946 Catalog and sample 
Dime, Audet, Box 6520-AG. Philadelphia 
38. Pa 
“MISS America Pageant 
beauty contest. 8mm.. 50 ft.. $2.00. Koda- 
chrome. $7.50 16mm., 100 ft.. $4.00, 
Kodachrome, $14.75. Color sample. ‘“‘Waiki- 
ki Hula $1.00 Catalog. 25c. World in 
Color, Box 392-A, Elmira, N 
HOME Movies. Rent-buy-swap 8/16mm 
silent and sound at money-saving rates 
Details for a dime. Midland, Box 429, Oak 
Park 3. 1) 
16mm SOUND Comedies, Musicals, Shirley 
Temple, Bob Hope, Bing Crosby, Stoop- 
nagle, others. Comedy House, 130 W. 46 
New York 19 
“16mm. sound films. Complete subjects 
good condition, $1.95 per 400° reel. up 
Write for list of over 200 available titles 
Blackhawk Films, Dept. PS22. Davenport 
lowa 
CHILD is born by Ceasarean Delivery 
Original, authentic, outstanding home 
movie production. Project it free. Send 
postal card today- Preferred Films, Hamil- 
ton 14, Ohio 


Free 
Yy 


Atlantic City 





FILM-Processing not Included—100 Ft 

Lengths. Double 8. Weston 6 $1.95 
m 64. $3.95; Single 8. Weston 6 
Weston 64. $2.40; 16 mm Weston 6 
Weston 24, $3.80: Weston 64. $3.90 
Circulars. Fromader Genera. Daven- 
5. Iowa 


FREE! 8mm-l6mm catalog 
West 39th, Kansas City 2 


GUARANTEED Fresh movie film! Dalite 
loading! Processing free! Three spools 
double 8mm, $3.45! Six single 8mm for 
Univex, $3.50! Postpaid. ESO-S 28 - 
West 39th, Kansas City 2, Missouri 


ESO-S, 828-A 
Missouri 


ADD sound to your 16mm silent projector. 

Details on 
kinds. Catalog, 10c 
N.Y 


request. Home Movies. All 
Box 337. Valley Stream, 


16MM MOTOR Driven Projector $16.00 
Postpaid. Selco Products, Danvers, Mass 


TRIMENSIONAL—latest multiplane home 
movies, 8-lémm Descriptive catalog 
free. Producers Service. Suite 218, 6770 

Hollywood Bivd.. Hollywood 28. Calif 


TALKIES: Convert your silent 16mm Pro- 

jJector into sound with our guaranteed 
parts kit lays all 16 mm sound films 
Quickly assembled at home. Special in- 
troductory offer: Send this ad now with 
$19.95. check or money order, and we will 
include sound test film, instruction manual] 
and full information on how to use with 
your radio, postpaid. or send $1.50 for com- 
plete blue prints showing how to make 
adapter yourself. Sound Tech, Box 3071, 
Hollywood 28. Calif 


91 MOTORCYCLES, 
BIC YCL Es, SUPPLIES 


LARGE stock Indian Parts Expert motor 
rebuilding Indian Motorcycle Sales 
Kansas City 1, Mo 


WHEELS, Tires, Tubes for Motor Scooters, 
Midget Cars, Wheelbarrows. and Indus- 
trial equipment. All sizes. Bicycle Parts 
accessories. Largest stock in United States 
Send dime for list. Cycle Transport Com- 
pany. 1241 S. Michigan Ave Dept. C. 
Chicago 5. Illinois 
WHEELS! Build wagons, scooters. mowers, 
trailers, wheelbarrows. grocery carts, 
baby carts. play pens, baby carriages. 4 
to 16". Pree list. Trulsen Mfg. Co., 811 E. 
31, Kansas City, Mo 


V-8 Midget less motor $35.00; Rock-ola 

Motorscooter, $30.00 complete; 1931 Har- 
ley single motorcycle $45.00; power lawn 
mower $30.00; motors $6.00 up; over 4500 
smal] tires for motorscooters and midget 
cars $1.50 up. Send 25c fer new catalogue 
Number 15, just out listing the above and 
hundreds of other bargains in midget 
racers, motors, motorscooters, motorcy- 
cles, parts, plans, supplies, etc. (35c by 
first class mail). Midget Motors Directory, 
Athens, Ohio 


SCOOTER-Car! A two passenger, three 

wheeled, Motorized Runabout. More than 
@ motor-scooter. Simple construction from 
available second hand parts. Complete 
Plans $1.00. Universal, 2671 Algonquin, 
Toledo 6. Ohio 


““MIDGET Car $18.00, Briggs motor $5.00, 
tires $1.00! Send 25¢c for new bargain 
catalog packed with money saving buys in 
motorscooters, motorbikes, midget cars 
motors, wheels, tires and parts. Gail & 
Company, 538 Erie, Toledo, Ohio 


“PROFESSIONAL Midget Racer, 
scooter, Midget Roadster, and Midget 
Motorcycle. Plans, specifications, for al] 
four contained in illustrated handbook, 25c 
Big list bargain priced used motors, motor- 
scooters, Servicycles, etc.. included free! 
Midwest, 3839 Drummond, Toledo, Ohio 


*““MODERN Motorcycle Mechanics Manual, 

560 pages. 300 illustrations, covers Har- 
ley, Indian and English makes. The most 
complete motorcycle book published. $3.00 
postpaid. Nicholson Brothers, Motorcycle 
Engineers, Saskatoon, Sask., Canada.” 


BUILD America's tor- 





Motor- 


lowest priced motor- 
scooter speedster! Complete plans, speci- 
fications, $1.00. Big list bargain priced used 
motors. etc.. included free! Motor Supply, 
Box 1682-CS, Toledo, Ohio 
GENUINE Moto-Scoot parts. Amsco cen- 
trifugal clutch. Windshield side cars. All 
other parts and accessories. Write for parts 
list. Also genuine engine parts for Briggs 
and Stratton. Lauson American Moto- 
Scoot Co., 1319 W. Carroll Ave., Chicago 
7.™m 
MOTORCYCLE Parts. new and used. List 
10c. Ballak, 811 N. 9th, St. Louis 1, Mo 





*““MOTORSCOOTER $10.00. Motor $3.00 
Tires $2.00! Send 25c for big new catalog 
934, just printed, listing scores of 
sensational bargains in motors 
motorscooters, motorbikes, Servi- 
tires, etc. Associated, Box CS-1764, 
Toledo, Ohio 
MOTORBIKE Manual containing motor- 
bike and scooter plans and motor tuneup 
nformati $1.00. Veco. 1, Post Office Box 
124, Evansville, Ind 





MUSIC, 
MUSICAL INSTRUMENTS 


SONG Poems Wanted 
Send poems for F ree 
Free Instruct _ Booklet 
U Musi 


Qui 
ading, act ; ri 
through Mental-Mu r Coorc iin a- 
Free Bookle Broadwell Studios 
16-J, Covina iforr 
rite Verse 
Long I 
New Or U 
Monarc! 


HARMONI c AS 
Double \ 
cordion 
sician 
r re 
PIANO 
Chord 


— ING 


$5000 
.easan y 
well can 
ral Aptitude, 
req lirement 





NAME 
MAILING Lists 
expensive $5 
buyers, etc 
N.¢ 


95 OLD GOLD, 


LISTS 
productive, in- 
Homeworkers, 
Dixie Service, 


1000 


Write 





WATCHES, ETC, 


WwW ANTED Old or broken jewelry. Cash 
mmediately Mail gold _ teeth, 

verws diamonds, spec- 
isfaction gui nteed or mer- 
pturned. Information free. Rose 
29 E. Madison, Chicago, 





OLD STAMPS WANTED 


WHAT have A collection? A 
Shoe Anything in 
them 


you to offe 
accumulation 
needa 
~ Nev 
OPTICAL 
ULARS, Magnifiers, Telescopes, Mi- 
Prisms, Optical toys, 
Vari of optica] products. Catalog free 
Alexander Optical Items Co Box 497 
Times Sq. Sta., New York City 18 
PATENT ATTORNEYS 
& Co., S-427 Snow Bidg., 
D. C. Registered Patent 
ablished 1875 Literature 
mailed on req lest 
INVENTOR'S Guide” free 
mechanical movements information 
about patenting. selling inventions. Frank 
B. Ledermann, 154 Nassau St.. New York 7 
PATENTS Obtained; selling service, infor- 
mation, recording forms free. Labiner, 
World Building, New York 7 
PATENTS—U. S. and Foreign Patents Se- 
cured. Trade-marks and Copyrights Reg- 
istered. Searches made to determine Pat- 
entability and Validity y. Patent, Trade-mark 
and Unfair Compe Lancaster 
Allwine & Romr zistered Patent 
Attorneys 15th St... N. W 
Washington 5, D. 





BINOCI 


cros copes Lenses 





containing 100 


HAIR Falling? 


INVENTORS: Without obligation, write us 
for information as to what steps an in- 
ventor should take to secure a Patent 
Rance & Beavers, Registered Patent At- 
torneys, 340-A Columbian Bldg., Washing- 
ton 1 D Cc 
INVENTORS—Victor J. Evans and Co., 
established 1898, has a staff of registered 
patent attorn eys vailable to represent in- 
ventors i preparat ion and prosecution 
of their cases before the Patent Office. De. 
tailed information and t steps to be taken 
to obtain patent pri jon will be fur- 
nished upon request. Victor J. Evans & Co., 
141-K Merlin Blidg., Washington 6, D, C 


INVENTORS: Learn now—without obliga- 
tion—how to protect your invention. The 
patent laws were enacted for the benefit 
of the inventor to give him protection for 
the features of his ntion which are 
t States Patent 


ice A specially 

ne detailed infor- 

patent protection 

forwarded to you 

i if re est. Clarence 

o Br ien .- Hi arvey Jacobson Registered 

t Attorneys, 62B-J Adams Building 
D.C 

ving L. Mc- 

Washing- 


torney 


ade marks. Ir 
316 McLachien Bidg 
C. Reg red Patent 

ag tenn my Have Pa 
¥ he det oO. ar I enti J 
100 periect sotane you 
t s to have us 


ion first 


i Patents and 
ts renee ogg nd 
Request 
Berman 

Attorneys 

t D. ¢ 


Mi Morrow 
Registered Patent 
lantic Bldg.. Wa 





nmercial value 
patented patented inven- 
kiy and inexper ly. Write for 
t Institut f American In- 
tye St N. W 


ven e Test 


Searches $5.00 
descriptions returned 
tability report. Reg- 
nded. Forms free ou 
Smith, Pat- 
Northwest, 
U. S. Patent 


RELIABLE Patent Office 
Sketches and 
promptly with pate 
istered mail recomn 
requ Address: Raymond L 
ent Searcher, 1755 Pea Street 
Washingt 6, D. C. (Former 

Office employee) 


100 PATENTS FOR SALE 


COMPLETELY automatic 
vendor. Very simple. Be 
Orchard, Chicago 14 
TRE-TEX Saves Trees from Rabbits, Mice 
tree-borer interkill. Sold Thirty States 
1945-6. 100 tress $1.00. Write for Proposi- 
tion. Orchardview Noblesville, Indiana 


101 PERSONAL 


DRUNKENESS Is a disease which responds 

to treatment. Medica] skill plus human 
sympathy prove successful with liquor and 
drug cases. 60 years experience. Write for 
free booklet. P. S. Nelson, .The Keeley 
Institute, Dwight, Il, 
ADVANCEMENT 

sonality 3 quic 





mechanical, gum 


rgum, 2644 N. 





slow? Try improving per- 
k ways. Users say It 
rks!"' Free folder. Methods Research, 
235-J Eastwood, Kansas City 3, Mo 


HOW You Can Find Out! Information dis- 

creetly developed, any matter, person, prob- 
lem anywhere. Personal-business assign- 
ments, represe tions, undertaken. Nation- 
wide. Officially ed and Bonded Serv- 
ice establish 1922 ble. All inquiries 
confidentia li a 170 Broad- 
way, N 
RUPTURED 

straps, no ste 
Manufacturing Co 
PSORIASIS Sufferers 

failed to bring even 
from scales, lesions an 
write today for Free infor ma- 
tion. You needn't invest er Pixacol 
Company, Dept s, Box 3583, Cleveland, 
Ohio 


gy comfort, no under- 
] ic. Write Smith 
Ontario 
everything 
relief 
Then 


» ela 
‘Prest on 
Has 
temporary 
tchi 


Dandruff 
gist. 139 Lewis Street. Phi 
LEARN Ventriloquism. 3c 
particulars. Smith, Dept 


Write Tricholo- 
llipsburg, N. J 
stamp brings 
404, 801 Bige- 


YOUR Penmanship Improved in 3 hours— 
New-Way. Write, Ozment, 15, St. Louis, 
Mo 
UNITE with God. Unveil the truth, dis- 
cover lasting values, secure a dependable 
anchor and refuge amid the dizzy changes 
of today’s world. Divine Science teaches 
how to rise above fear, live in harmony and 
abundance, find your true place in life and 
join in conscious union with God. You are 
invited to share this vital way of life. Write 
today—postcard wil] do—Divine Science 
College, 1819B East 14th Avenue, Denver 


6. Coloradc 


DIABET ES. Rejuve nation 
iterature. Health-Center, 
can, Long Beach, Calif 
QUESTIONS answered by psychologist, 
Satisfaction Or money refunded. Send de- 
I dollar bill. Bell Wallace, 120 
Liberty § New York 6. N.Y 
WHITE Mts. by proxy. Cards 15¢ 
warded. S. Perkins, Milton 
INFORMATION for single people by Hu- 
man Relation Consultant University 
Graduate. Dr, B. Long, Box 375, Los Ange- 
les 3. Calil 
NERVOUS, self-conscious 
rageous Self-Confident. Magnetic Sensa- 
1 psychology course. Only $1.00. Dr. 
Ma alcolm Smith, 1104 Union Ave., Montreal 





Free 
Ameri- 


~ Arthritis. 
1835 


Mail for- 
H 


fears? Be Cou- 


REVEREND Daiton offers Spiritual Assist- 
ce tree. Box 1764-P, Spokane 7, Wash- 
PARIS: Your mail from abroad letter 
1.00. 10 Paris snapshots included 50c 
m Maher, 33 Rue De Montval, Marly 
oi, Seine Oise, France 
PERSONALIZED Postcards. Ideal 
Knowledgment inquiries, etc 
Hat Press, Meriden 2, Conn. _ 
WEAK? Nervous? Rundown? Nature's sim- 
ple herbs may help you. Write the Herb- 
m er, Porestvi 4, Va 


*“VOCATION-Finder’’ helps “ thousan " wis 
iccess. Dr. Tibolt, 19A, Phila. 2 
NYLONS, Where to get. Legitimate Serv- 
ice, 418 Gregory, Rockford, Illinois 
SLEEP-RITE Earplugs stop noise, improve 
leeping, health. Sample. Raymond Dow, 
2922—-164th Street, Flushing 23, N. Y 
ys. Maps 10c. Bulletin, 
H, New York 25 4 
amins direct, Save, Postcard. Ma- 
oska Products White Bear Lake, Minn. 
ATLANTIC City By Mail 3 Postcard Views 
20c. Address return I remail. Letters 
Mailed 15c. Mailing Address $2.00 month, 
Muriel! Koler, 1111 Atlantic Av Atlantic 
C N.J 
HUNDREDS, Personals, Addresses, De- 
scriptions, 25c. Sample Magazine 5c. 
Hywest, Southhaven, Minnesota 
YOUR collections 
tact those similarly 


for ac- 
Samples. 


interests, talents. Con- 
inclined, $1.00 Reg- 
istra r American Correspondence So- 
ciety. Box 2524. Hollywood, Calif 


102 PHOTO FINISHING 


MONEY Back Guarantee—All this for 25c: 
Roll developed, 8 bigger Deluxe prints, 
8 regular prints, plus two beautiful 
gements and tasteful Leathertone 
frame, Lifetone Photo Co., Dept. 98, Des 
Moines, Iowa 
SENSATIONAL introductory 
snapshot or negative, this ad, and 3c 
We'll send you a beautiful 7° x 5” enlarge 
ment! Or, Kodak roll developed with 16 
guaranteed deckle-edge velox fadeproof 
prints or 8 double-size prints, 25c! Specia)! 
From your negatives, 16 regular-size or 8 
double-size reprints 25c! Candid Rolls—36¢ 
exp. 35mm developed, vaporated, enlarged 
to 3x4, $1.00! 18 exp. 50c. Reprints, 3x4, 
c each. We have new, perfect 35mm film 
Low prices. Free Mailer, 


details on re- 
quest. American Studios, Dept. 280, La- 
Crosse, Wis 


PHOTOGRAPHY, for pleasure or profit 

Learn at home. Practical basic training 
Long established school]. Write for booklet 
American School of Photography 1315 
Michigan, Dept. 1721, Chicago 5 


BIGGEST $1.00 value in 35 MM finishing 
today. 36 exposure fine grain 3'4x4'5 
enlargements; deckled, embossed margin 
and date. Eighteen exposures 75c; 16 ex- 
posure splits 55c; 36 exposure reloads 50c. 
Special: return this ad with $2.00 and we 
will send five 36 exposure reloads. Free 
8 exposure rolls in beautiful, 
deckled contact finish with embossed wide 
argin, 25c. Mailbag Film Service, Box 
5440- A, Chi cago 80 





offer! Send 





AT LAST: We have Films 

ea.. 120 & 620-—33c ea 7¢ 
developed, all your snapshots har d-colored 
as beautiful as most actual colored photog- 
raphy 35c. Hand colored reprints 4c each 
12 for 45c. Midwest Photo, Janesville 27 
Wis 
YOUR 6-8 Exposure Roll Developed and 

Two prints each good negative 30c: Or 
eniar wed to about Post Card e 8 Expo- 
sures Cc 12 Exposures 40« 16 Exposures 
vie Rapid Poto Service. GPO. Box 413 
New York 1. N. ¥ 

PHOTO Sal . 

argemer ve 
new W price 


Send or 


finished 

2's. New rolis 
Albany 
104 


16 prints, 35¢ 
cameras. Overnight Studio 
31, Wise 

PHOTOPRINTS, 
PHOTOCOPIES 


your favorite Photo's or snapshots 

Prices, 5x7 0.75, 3x10 $1.00. Enlarge- 
ments only 5x7 0.25, 8x10 50. Minnimum 
Copy .50. Photoking Supply Shop, 6803 N 
Clark St.. Chicago, 26 


PLASTICS 


PLEXIGLAS Four 8 x 10% inch Panels or 
Pound it $1.00 Postpaid. The 
}.De Way C 3. State. Caro. Mich 
$100 in cash. plus up to $100 
Enter “‘Alicraft Products C¢ 
mmediately: Alicraft Products 
Columbia Street, Hempstead, N.Y 
LEXIGI AS—Prime sheets 12 
1.37, 3/16 1.94 
for postage. Dyes 
fing compounds 
Cc 


ROLI 





COPY 





Rods, 


1 on sheets 
sizes 


postpaid 
Tect 
West 42nd § 


catalog 
about 
indreds of 

Sidney Ave- 

sheets $1.35, 

box kit, com- 

Kraft 4715 Brom- 

Park 20, Mary- 


Pod 


1eets 





POULTRY 
AND SUPPLIES 


new was 





PRINTING, 
MULTIGRAP 


PECIAI 


109 


LET 'TERHEAD 
we Print. Ar 


Press 6 


SUPERIOR 

free. Paln 

6. Virgir 

NAME Addres 
pes $1 00 Mic 

Cc IRC UL ARS 
000 $ 

8199 Nortt 

Md 

OFFICE forms 

able Catalog, estin 
Press, 9956 Burgard, P 


reason- 
Bagley 
Oregon 


Reprints | 


GET expensive-looking printing at low 
prices with new Photo Offset method. 
Letterheads, circulars, illustrations, etc., 
reproduced perfectly without cuts or type- 
setting. Estimates, samples, free. Pengad 
Offset, 603 Pengad Bidg., Bayonne, N. J 
SAVE Money On Printing—1000 photo-off- 
set reproductions size 8'> x 11 printed 
for $3.95; Larger quantities less. Prompt 
service, request free samples. Fidelity Com- 
pany. Parkersburg 10, W. Va 
SEND 10c Now, for our 36-page 1946 price- 
lis refunded first order. McCall Press, 
a7th On Nebr 
Printing. Embossing. P 
Lowest Cost. Samples 
West Washington, 


| 


maha 5 " 
lano- 
Free 
Chi- 


like Typewrit- 
100's. 


100 Mimeographed Let 

ng) $1.75; additional 
rate, Speedy: Multic 9- 
t & 


ters 


Qu rrr Prin 
ionery Prepai 
_—y Mero Products 
sutawney, Penn 
BETTER Printing 
Letterheads _— 
labels Samples Estima 
Printers, Paulding Ohio. 
1000 BUSINESS cards printed 
$2.50. Reliable Print Shop, 901 E 
son. Louisville, Ky 
12x11” Letterheads, 500 6°, FE velopes 
Postpaid. C with order 
Shop, Box 344. Hiawatha, Kar 
500 BUSINESS letterheads & 
Postpaid, $550 cash Trohn 
| Peeples. Atlanta 
FREE 1947 Portfolio 
now ready. Qualit 
Prices. Write today 
| Ronda Place, Rochester 11 
| AT LAST?! Satisfactory Printing—Sam 
Mai! Printing. P93, Danvers, Mass 
110 oe OUTFITS, 
UPPLIES 


Postal 


prepaid 
Jeffer- 


ash 


ples, 





Cards. paper. or 
Printomatic Self-feeding 
Card Sten Dupiicator 
$2.35 wort of supplies 


PRINT | your “own 
ar tr 


CUTS— Make rea] 
self! Samples 25c 
Chemical Service 
PRINTING equi 
Send stamp for 
plete istrated 
X-8. Meride 
HOME- Made 
1lll 
PRI NTING 
Turnbaugt 
INEXPENSIVE home 
Novelty 


Presses 
Servi 


letails free 
Louisiana 
PRINTERS 

r d. Det 
Box 256B. Goodls 


PRINT 





PROFITABI E 
OCCUPATIONS 
NCING home stud 
ercia] baki Pract 
Good f if those with 
Send 


ANNOl 


Or 


N 
Ave 
$5000 FROM Half 


See ont! 


Associated Grower 
Manitot 
$4000 WEEKLY 
rooms Presh 
31.583, free spawr ? 
Yonge. Toronto, Canada 
LOCKSMITHING—-Profitab! 
Hobby! New course tea 
k locks, fit kevs. de- 
seli-instruction 
e. Fascinating 100-page i 
Free! Write Nelson Cc 
icago 5 
RAISE Mink. Dime for general informa- 
tion book “‘Minks and Mink Raising’’ 
$2.00. Lomman’s Fur Farm, RD-PS, Span- 
gler, Pa. 


169Y 


merican 


code 
lessons Bargain 
lustrated cat- 


Dept. 2-01, 





MAKE Beautiful Costume Jewelry At Home 
For Large Profits. Hobby or Therapy 
Free Illustrated Wholesale Catalogue of 
Sea Shell. Metal and Pastic Parts Con :ains 
Detailed Instructions Florida Supply 
House, Bradenton, Fla 
EXCELLENT profits raising "Mink, Choice 
breeding stock available. Details fur- 
nished. Franklin Young, Riverhead, N. Y 


EARN Good Money Drawing Sketches for 
Monument Dealers. Particulars Free 
Paul Strine, Thurmont, Md 
OILFIELDS offer good paying pleasant jobs 
from Boom Town to city offices. Names 
addresses, 100 companies. List of jobs and 
pay rates. Research, Box 559, Victoria, Tex 
SERVICE Operators Wanted. No Selling 
25c Brings Details and Application. Ca- 
thers, Box 983, Newark . 
SHELL Jewelry Supplies Wholesale— 
only. McFarland Plastic Company, Sara- 
sota, Florida 
NOVELTY Manufacturing is the 
to start a profitable business 
money Interesting particulars 
adults. Plastex Products, 127 Clement, 
Francisco (18) : 
GOLD—Stamping is fascinating and profit- 
able. Free booklet. Home City Specialties. 
Dept. PS 1273. Springfield, Massachusetts. 
SHELL Jewelry, Novelties 
home as hobby or to sell 
$1.00. Catalog 5c, Burton, Box 27, 
A, St. Petersburg la : a 
THRILLS Galore—Panning Gold. How 
Booklet 10c. Prospector R74 Dutch Flat, 
Calif 
TYPISTS 
Complete authentic 
“Cod,’" 75c. Gaunt, 
Chicago, Ill - 
EARN Money at Home, Spare Time, with 
Typewriters! Addressing Envelopes, Cir- 
culars, Typing. Write for details. Ace-1 
Box 183, Birmingham, Ala 
112 RADIOS, SUPPLIES 
& EQUIPMENT 
Batteryless, Dis- 
Radios. Crystal 
25c postpaid. 


best bet 
on little 
free to 
San 


Easy to make at 
Beginners kit 
Station 


profitable business at home, 
information, 50c. 
3521-N Broadway, 





Simple, Tubeless 
-Getting Crystal 
instructions 
inton. Mo . 
Everybody's Radio Manu- 
al Tells how to service all radios at 
home. 256 pages. 216 pictures. DeLuxe edi- 
tion, $1.49. Popular Science, Dept. 96-C, 
353 4th Avenue, New York 10, N. Y se 
CRYSTAL instructions, 
] crystal sets 
Route Four, 


MAKE 

tance- 
and wore 
Allen -S, Cl 


RADIO } book 


Extra-loud set 
. 2% All about 

_ Amoroses Radio 

» — 
Test Equipment for service 
hams. Wholesale prices 
Variety, 601 Broad, 


TUBES . Parts 
men and radio 
immediate delivery 
Newark 2.N. J era 
LOUD Speaking Crystal Radio, improved 
design Illustrated plans 30c Radio 
Clinic, 10631 A Euclid, Cleveland 6, Ohio 
A SPECIAL Purchase Vacuum Tube Volt 
Ohm Milliameters—$39.95. A Splendid 
Instrument 20 with order Balance 
CO.D. Radio Equipment Cc Lexington, 
Ky 
REVISED Plans Rus Crystal Set 
Don 5300 mile inc ing 
25c. Laborat besten Box I-t 
oe Calif 


FOR sale! Rec- 
Condition. Spare 


s (SW rec- 
Radiobuild- 
San Car- 


Trans. Walkie-Talkie. Good 
Tubes. Range 28-80 mc 
$51.30 Taxes Incl. Write: Nov, 102-46 65th 
Rd.. Porest Hills. L.I.. N.Y 


“HAMS and Exp rimenters. Send for free 

barga ist rad. o parts and communica- 
tion rec prs. Mu) ray Radi o Company, 502 
West Colorado Ave., Colorado Springs. Col- 
orado 


FREE New Radio 
dionic’s catalog 
parts, books, amateur 
ment. All available 
ment. Send today to: Radionic Equipment 
Co., T-9, 170 Nassau St.. New York 7, N 


ELECTRONIC Drawings Det 
Stamp, Staretone, 608 Seneca, 
eh 


Catalog Is Ready! Ra- 
lists hard-to-get radio 
test and P.A. Equip- 
for immediate ship- 


ails For 
Brooklyn 

27 

= cual 

RADIO Servic ynen and experimenters 
send stamp for @ur giant radio catalogue 

Save dollars. United Radio Co., (1000-V) 

Newark 1. N 

CRYSTAL operates loudspeaker, illustrated 
instructions, 25c. Catalog free. All crvstal 
supplies. Hulet, 334 E. 39th, New York 


HARLAN RICHARD HEADLEY. Is there 

anything you wish? We send our love, 
Wou.a uke to hear from you. George and 
Mildred. 


Attention Radio Repair 
Service Men. For satisfaction in Radio 
Tubes, Le-Hi Electrica) Co., 660 Broadway, 
Newark 4, New Jersey. Distributors of 
guaranteed Radio Tubes 
LIFETIME Generator Flashlight. No Bat- 
veries $4.95 prepaid. Official Service, 28 
Grant 8t., Buffalo 13, 
RADAR Crystals. Free details. Bill Hayes, 
4004-A Arcade Building, Seattle 1, Wash- 
ington, : 
FLAT Rate schedules improve profits. Com- 
piled from 500,000 jobs. Write for infor- 
mation, Radio Equipment Co., 1415 W 
Franklin Ave., Minneapolis 5, Minn 
CATHODE-Ray tubes 5CPI'’s brand new 
$7.95 (plus 6-lbs. shipping), socket, with 
tube, 45c, otherwise 90c. SCPI steel shields 
85c (3-lbs.) Brand new 954, 956 Acorn 
tubes, original cartons, 89c each postpaid. 
Free electronic bargain list. Ohmeyer En- 
gineering, Dept. B, Fairview Blvd., Hemp- 
stead, 
50 ASSORTED Paper and Mica Condensers 
$1.00. Balzer, 19 Micieli Place, Bklyn 18, 
N.Y 


RADIO Tubes 


SURPLUS, Descriptive List, 10c, Par Hills 
Branch, Box 26, Dayton, Ohio. 

PHONOGRAPHS, recorders, audio ampli- 
fiers. FM-AM receivers, test equipment, 


etc. designed to your specifications. Mod- 
erate prices. Satisfaction assured. Omicron 
Electric Co. 718 Columbus Ave., New York, 
N.Y 


BUILD this world’s smallest A. C.-D. C. 
radio with built in loudspeaker! Uses one 

tube! Easily fits in ladies’ handbag or brief- 

case. Send 50c, for plans, photos, instruc- 

tions. Louis Toth, P. O. Box 110 Sta. H, 

New York 25 

113 RAZOR BLADES, 

SHAVERS 


100 FINEST Chrome Swedish Steel DE. 
Razor Blades. Honed and Tested for 





| Gillette Razors. Prepaid $1.25. Hip's Mail 


Louis 9, Mo. _ 


Service, 6550 Oleatha, St_ 


RAZOR Blades, single or double edge, $1.95 
per 100 postpaid. Sample free. Specify 

Type. MSB Co., P. O. Box 27, B’klyn 8, 

New York 

100 Standard, double-edge guaranteed 

razor-blades of surgical steel. Prepaid $1 30. 

Ace Sales, Box 11, Station *‘B’’ 


118 RUBBER STAMPS 


TOP Quality Rubber Stamps, rubber cush- 
toned, gold indexed, full size handle. 35c 

per line, 3 lines, $1.00. Bernell Products 

Inc., Dept. C, 170 Broadway, New York 7 

3 lines 37c; Signatures $1.75; Pads 25c. 
Printrite, Wauwatosa 13, Wis 


ONE line 20c; 2-35c; 3-50c; 
Stamps, Auburn, Nebraska. 


119 SCLENTIFIC EQUIPMENT 


ACID-Base Portable Indicator Kit. Mount- 
ed in Wooden Cabinet Block, With For- 
cep Tweezer. Us Testing Water, Soil, 
Other Chemicals. Meets American Chem- 
ical Society Specifications. Postpaid $1.75. 
Microkit, Box 324, Jamaica, N.Y. 


122 SONG WRITERS 


Wanted to be set t>? music, Free 
examination. Send poems. McNeil, Mas- 

ter of Music, 510-PS, S. Alexandria, Los 

Angeles, California 

SONGWRITERS. Songs Published Monthly 
Advance Royalty. Send your songs or 

poems today for our exciting offer. Holly- 

wood Tunesmiths, Dept. 10FP-C, 1537 N 

Vine, Hollywood 28, Calif. 

WANTED! Lyrics. melodies for songs 
arrange, publish, sell. Superior 

Studios, Passaic, N 





4-65c. Leluxe 








POEMS 


Song 


POEMS Wanted for musical setting. Com- 


posers’ Guild of America, 545 Fifth Ave., 
New York 17, N 
POEMS Wanted for musical setting. Send 
poem for immediate consideration and 
Free Rhyming Dictionary, Richard Bros 
46 Woods Bidg., Chicago 
SONGWRITERS! A limited amount of 
songs W anted for radio distribution. Tin 
Par A Inc., 1650 Broadway, New 
York 19 'N 


We | 


SONGWRITERS: Valuable monthly awards 

for best songs. Collaborate with nation- 
ally famous composer of ‘Boots and Sad- 
dles."" Send poems for free examination. 
Songs. Get Free instructive booklet. Holly- 
wood Harmony House, 126 S. LaBrea, L-19, 
Los Angeles 36, Calif 


POEMS Wanted for Musical Setting. Send 

poem for immediate consideration. Five 
Star Music Masters, 646 Beacon Building, 
Boston 


SONGWRITERS: $100 Cash Awarded Each 

Month For Best Song or Song Poem 
Melodies supplied Without Charge By 
Hollywood composers. Lead sheets and rec- 
ords furnished. Cinema Song Co., Dept, 
B-37, Beverly Hills, Calif 


“ORIGINAL music composed to your 
words. Printing done by music type proc- 

ess. Reginald Belcher, Florham Park, New 

Jersey 

SONGWRITERS—Send Poems for immedi- 
ate eXamination and Free Book, ‘‘Your 

Radio City Music 
New York 19 


songsharks! Songwriter's 
111-S West 48, 


Future in Songwriting’’ 
Academy, 1674 Broadway 
BEWARE: Of 

Educational Committee, 
New York 
SONGWRITERS! 

offer. Hibbeler, 
cago 


SONGWRITERS, 


outstanding 
Avers, Chi- 


Amazing 
C15, 2157 N 


Have your songs com- 
pleted by an honest, experienced ar- 
ranger. Submit songs for free analysis. 
| a ee Kilbourne, Box 1253, Bakersfield, 
sal 


composed to your 
720 Wash- 


MUSIC of Distinction 
song poem by Prancis Martin, 
ington St., Delphi, Indiana 


SONG Writers Attention! The amazing, 

demand for phonograph records, acceler- 
ated by more than 300,000 Juke Boxes and 
the Hits accredited them warrants your 
immediate consideration. We are offering 
song-poem writers the rare opportunity of 
having established composers collaborate 
on appealing material received this month. 
Recola Records, Box 987S, Hollywood 28, 
Calif. 


REAL Composer of Music will co-operate 

with lyric writers in song production. 
Fine publication proposition. Nationwide 
distribution of publications Recordings 
Made, Copyrights secured. Write Now a 
Isabel Mayer, Box 3896, Portland 8, Ore. 


LEARN to write music, words, arrange- 

ments and publishing. The Complete 
Songwriter tells How. Send $2.00 
postpaid to Puritan Publishing Co., 
334 S, Dearborn St., Chicago 4, Ill 


POSTAL brings catalogue Songwriters 
Service and Supply Co., Woodcliff Lake 
1, N.J 


YOUR Poem Musicalized, $2.00 
$3.00. Guaranteed. Professionals, 
Valley 339, Calif 
SONGWRITERS—Write today for free 
booklet ‘‘Getting Ahead In Songwriting’ 
and our attractive offer. Song Service, 
331-J West 46th, New York 
EXTRA Copies, Your Music Manuscripts— 
Musicopy Service, Box 181, Cincinnati, 
1, Ohio 
SONGWRITERS Key 
cluding analysis one 
646c W. 30th St., Indianapolis 8 


123 SOUVENIRS 


GENUINE German Medals 
homecoming G ‘ L 
available. Other Forei 
list 10c. Hobbyguild, S 
York 
SWEEPING the country- 
collecting. Order direct 
ent stickers—-$1.00. Nabers 
Service, 242 Gordon St., Laurens 


124 SPORTING GOODS, 
GUNS, FISHING TACKLE, 
ARCHERY 


BOWS-Arrows for Recreation-Hunting- 

Fishing. Beautiful Archery instruction 
book. 70 pages. 50 illustrations. only 50c 
Illustrated catalogue Free. Archery Sales- 
Service. 617 South State, Chicago 
‘AMMUNITION New and Used 

guns’’-—‘‘Rifles Har < 
Rudolph’'s, Atchison 


SEND 10c fo 
seths, Wilr 


Inc., 


Recording, 
Mill 


To Success $1.00 in- 
song poem, Leap 
Ind 





secured from 
i number 
1 irs. Price 
35 W. 32nd., New 
Luggage sticker 
save. 25 er- 
Distributing 
8.C 





“Shot- 
List 10c. 


guns, Fray- 





| FREE—200 Different 
Mint. Commemorativ 

| als. Ask for detai t 
r vais ic y =» 

Detroit 21, M 
-- Latest Retirem 

in D« p receiving 

Write today. § approval 

Yew York City Stamp 

isth CENTURY U Yomui¢ i} t ossford. Ohio 

Battleship 1 : ATTRACTIVE 1 

e€ applicants. Bennett's 

ronto, Canada 

FREE! Negr 

Cact 


4 


DIFFERENT 
Prem v 
M 1 


STAMP COLLECTING 





E! A Ba i ow ti I x ¢ I PUERTO kic Air 
{ P York berty). Martir 
4 issue ‘cat 
rving Refugee 

postage Approva 

Arlington. Va 


GORGEOU: 


FREE-—-Liberia Triangle 
noe Diamond (World Biggest) 
DIFFERENT includi I nor ored Giant (shows American Eag 
: i airn ail a al rvice Epirus “Bull Irish George 
mp Vaticar Thailand, Ukraine 
Free for 3c postage. Appr 
Union. New York 
1,000 GRABBAGS. l5c each. St 
25¢ Sandy 630 Bingaman 
Pennsy! 
300 DIFFERENT given free with appr 
Postage 3c Windsor Stamps 
67th Place. Chicago 37 
OLD carce U.S. Second r 
nice appearance 


Newa 


each, 7 for Doll: 
Philadelphia : 
FIVE Vatican City Sts Pree 
applicants. Florida § mp Co 
Miami 5. Fla 
90 DIFFERENT United States 10c. Pr 
list free. No provals. Seidenberg. C 
Opolis. Mich 
UNITED States and Foreign 
approval itstanding qua 
Pred Herzberg. PS 168 Oak St 
FRE Magazine f 
Send today for sam; 
UNITED STATES app 
rage f > tt 
Florida So 
GERMAN Hitler Stamp n r OY FREE! 25 Different 
America 50 i I ig i . Applicants. Shanks 
r t e : Inglewood, California 
BRITISH, Spanish and Fr 
Vat : itle Heads 
Approvais 
61 
Stree I 
10 DIFFERENT U. S. Over 
5c. Foreign. U. S. appr s 
Baker Ave.. Lexington 7, Mass 


25c W 


im 
ar Excellent 
Lists illustr 
tamps—at . 
included. Don 
ini Write today 
Park Row, New Y it 
EXC.USIVE, Serious approval applicants 
Hong Kong =157a 50c. Newfoundl: 
=257 surcharge two cents on 30c 15c Haiti 
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FREE Stamps To Collectors Desiring New 
Issues On Approval. Bay State Stamp 
Co., 44 Bromfield, Boston 8, Mass , 
UNITED STATES Price list. Send Postage. 
State Stamp Corp., 1225 Park Bidg., 
Pittsburgh 22. Penna is 
UNITED States Collection. Thirty Differ- 
ent Fine Unused Commemoratives Be- 
fore 1939, including—Columbians—Bicen- 
tennials—Parks. Price $1.00 Approval Ap- 
Plicants only. Fort Orange Stamp Co., Al- 
bany 3, New York 
FREE 25 diff 
Karl Scheerer, 
Pottsville, Pa 
SPAIN’S “‘Nude Goys 
Approvals Royal 
Tamaqua, Penn = 
SELECTED Penny Approvals. Henry Jay 
Service, 15 Park Row, New York City. 
FIFTY different British Empire, 10c. Ap- 
provals. Arcade, Box 21. Station “J” 
Toront« 
20,000 Varieties 1c-5c each! Gordon Davi- 
son, Box 1019A, Manchester, N.H 
50 Different 25c. 50 Dif- 
ferent Central America 35c. 25 Different 
Ceylon 45c. 100 different Jugoslavia 75¢ 
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100 Different Nica- 
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MAMMOTH stamp packet thirteen coun- 
tries for 25c, Eclipse, Box 635, St. Louis, 
1 Mo 
PINE Stamps at fair prices 
Inter-Continental Stamps, 
Florida 
SO. Canadian, Newfoundland 
earlies, Commemoratives 10c 
Reade, 696 Gerrard, Toronto 
3,000: 50 Countries $2: Approvals 
409 Oak, Davenport, Iowa Be 
UNITED Nations, scarce 5c U. S. Com- 
memorative and packet 30 different U. S., 
including Airmail, Commemoratives ve- 
etc. Catalogs 65c—-to approval ap- 
t or 5 Curhan Stamp Company, 
r, Mass a 
THREE Hitler Heads Free With Approvals. 
Everglades Stamp Co Box 3222, Stae 
tion F, Atlanta, Ga 
200 DIFFERENT 
2000 $7.50. Ran 
Arbor, Mich 
CHINA—Every stamp with a 
meaning. Twenty of these colorful stamps 
offered approval applicants for 10c. Collins’, 
71 Coleridge, San Francisco 10, Calif. 
150 U. S Commem« ratives, airmails, etc., 
25e. I Johnson, Hawarden, Iowa. _ 
MINT Set Flags Ap- 
proval Applicants. Louis 1623 
5th, Portsmouth, Ohic 
REWARD— 1870-90 U.S 
card—rewarded 
packet 51 
Roosevelt 
stamps, 10c 
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with approvals. 
Miami Beach 
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Commemoratives others 
O. Burgett, Lima, Ohio 
perforation card, 
approval cus- 
Stamp, Box 
Greatest Rascals! Set of 
Hitler and Mussolini, 
7c. Approvals with every order. Detroit 
Stamp, 10304 Dexter, Detroit 6. Michigan 
HITLERS (ist 1% Varieties) 50c. Approvals. 
Millhiser, 7724 Abbott, Pittsburgh 21, Pa 
$1.00, $5.00, U. S. postage dues—-3c with 
approvals. 211 U. S. Commemoratives 
50c. Riffles, 211 Jefferson, York, Pennsyl- 


ted sell 
am Waugh, 


7,D.C 


stamy no invest- 
2140 N. N. W 
Washington 


| POSTCARD collectors. —Join 


RICH Man’s approvals, poor man’s prices. 

Grand value packet containing five For- 
eign sets. 3c with approvals. Stoll Stamp 
Service, 2632 W. Burnett, Louisville 10. Ky. 


WASHINGTON Bicentennial Set 10c, For- 
eign, United States Approvals. Yokums, 
Box 1372, San Antonio 6, Texas. _ - 
FREE Nicaragua Roosevelt, 10 Norway with 
approvals, Tatham, 7205 Ditman, Phila, 
35, Penna - - 
ATTENTION! 5—5c sets—5c with approvals, 
Lawrence, Box 1616, Hartford 1, Conn. 
CANADA 175 different, 25c to approval ap- 
__plicants. Douglas Hawkesbury, Ontario. 
25 Finland 10c Approvals. Kataja, Whiting 

__ Road, East Hartford, Conn 
FREE 25 Different Great Britain 
proval applicants. West Penn 
Agency, Box 427, Charleroi, Pa ay 
RUSSIAN Berlin Stadt Set 15c. Arranged 
by country Approvals. Henry E: Zimmer, 

722 Culver Road, Rochester 9, N.Y 
Free! Stamps, Scott's albums, 


to Ap- 
Stamp 





HEY Kids! 
catalogues. Details 3c stamp, Modern 
Mail Mart, 60 E. 42, N.Y.C 
ROOSEVELT Mourning, Other Unusual 
Items Galore Just 5c with Approvals. 
Longhorn Stamp Company, 2021B Red 
River, Austin, Texas 
YEARS Sensation; 
Nicaragua, President Roosevelt, 
first day, oversubscribed 8 times, value in- 
creased 6 times. Write today, supply lim- 
ited this outstanding offer 5c. Imperial, 
20-M. Broadway, Yonkers N. Y 
US British Colonies 
Denison Stamp Co., 
Texas 
FRENCH Colony Packet, $1., $2., 
Free With Approvals. Eliot Stamps 
Eliot Avenue, Rego Park. N.Y 


Beautifully bicolored 
sold out 


Foreign Approvals. 
Box 497, Denison, 


$5. U. S., 
86-31 
the Palmetto 
Postcard Exchange. Listing and Novem- 
ber issue—25 cents. Nabers Distributing 
Service, 242 Gordon St., Laurens, 5.C 
PENNY Approvals. Thousands different. 
Pictorials, commemoratives. Airmails, 
Raymax, 123-X Williams St.. N. Y. C. 7 
TWO Mint Costa Rica sets 10c, with ap- 
provals. Vargo Stamps, 6044 South Fair- 
field, Chicago 29. 1) 
PITCAIRN Mutiny Stamp! Fabulous Bird 
Sword and Shield, Schooner Pirate 
Map, Kiwi, Russian Music, Swedish Com- 
memorative, and others for only 3c with 
approvals. Star Stamps, Lakewood, New 
York 
500 MIXED Including Three Before 
15c. Approvals. Ajex, Box 6009 
City 4, Missouri 
5 HITLER stamps, 3c with approvals 
Gaydos, Kenosha, Wis 
“FOREIGN Approvals—R. L. Bressler 
Box 1007, Indianapolis. Indiana.’’ 
OPPORTUNITY! Gorgeous lot with Tri- 
angles, Diamonds, Giants, Midgets, Flags, 
Airmails, and Railroad Gramps Also 
Seychelles, Djibouti Mong lia, Angola, 
New Caledonia, etc. Ever thin g only 10c to 
approval applicants. E vider 249 Woodland, 
Kenmore, N “ 
DIFFERENT And unusual general 
provals. Kirklands. 7212 Farwell 
cago 31, Illinois 
129 TATTOOING SUPPLIES 


DIAMOND Point Electrograver for all types 
Freehand Engraving. Also tattoo equip- 

ment, supplies. Send for free Literature, 

Moore, 651 S. Sta‘e. Chicagn 

130 TAXIDERMY 

GLASS Eyes, American made, all 
Taxidermy supplies. Free Catalog. El- 

wood Company, Dept. 235, Omaha 2. Nebr 
132 TOBACCO & PIPES 

FREE To Pipe Smokers—For new pipe 
smoking thrill, write us your brand of 

tobacco and get Free Package Mild, Tasty 

“Green River.’’ Pete Moberly, Box 996 

Owensboro, Kentucky 


134 TREASURE FINDERS 


MT-SCOPE Metal Locator fully guaran- 

teed and unsurpassed in efficiency. Time 
payment plan, trade-in and accessories. 
Free literature. Fisher Research Labora. | 
tory, Palo Alto, Calif. 


1900-— 
Kansas 


lists. 


P.O. 


ape 


Chi- 








finest 








NEW powerful Goldak locators for miner- 

als and metals and with wartime im- 
provements now available. Screen grid and 
beam power tubes. Moneyback guaranteed 
detect buried Gold, and Silver at greater 
depths than any competitive device. Write 
Goldak Co., 1544 W. Glenoaks Blvd., Glen- 
dale 1. Calif 


136 TYPEWRITERS 


RECONDITIONED Typewriters, Printing 
Devices, Office Appliances Supplies Dixie- 
graph, King. N.C 


138 WANTED 
MISCELLANEOUS 


JOBS iots 
Paul, 1461 North 
linois 
SWAPPER-Hobby-Bulletin! What'cha got? 
What'cher Hobby Trial two dimes, 
Royal Oak, Mich 


LET us be your distributor 
you have and we'll sell it 
establishing new foreign 
Westchester Exporting Co., 
Ave. Yonkers, N.Y 
MERCURY—Highest prices 
ers. Write Mercury Terminal, Norwood, 
Mass 
WILL pay the following prices for coins in 
fine condition: $32 for $20; $16 for $10; 
$8 for $5; $7 for $3; $4 for $2.50; $2.50 for 
$1. Write details, P. O. Box 2646 Baltimore 
15, Md 


139 Ww ATCHES 


WATCH an d “clock repairing — complete 
practical course in modern horology. 6 
illustrated self-instruction lessons. Just 
out! Low price. Fascinating 100-page illus- 
trated catalog Free! Write—Nelson Co., 
Dept. 8-01, Chicago aa 
WATCH repairing- wholesale and d retail, 
All work timed on Watchmaster. Fast 
service. Dominic D’Emilio, Room 204, 714 
Sansom St., Philadelphia 6, Pa 
WATCH and clock repairing increasing, 
complete home study course with draw- 
ings and pictures. Information free. Hous- 
ton Chronometer and Watch Co., P.O. Boz 
1140B Houston 12, Te Texas 


POCKET or wrist watches. Sturdy chrome 
case dependable timekeepers $9.98 each 
tax included. Send check or money or 
c.0.D wy Service, Dept. C-14, nu 
Broadway. N 
1. WATCH & aS Handbook— 
Britten $5.79. 2. Scientific Instruments— 
J. Cooper $6.00. 3. Machinery’s Hand- 
book—$6.00. Specia] services and discounts 
given to Industrial Concerns. Engineers’ 
Book Service, 19 W. 44 St New York 
City 18 
140 WELDING, 


NEW Model electric 

DC; will weld al) 
full directions. Complete 
flame and metalic arc attachments, car- 
bons, fluxes, rods, mask; al] for $19.95— 
Used by the Navy. Magic Welder Mig. Co., 
239-PS—9, Canal St.. New York City 

“THUNDERBOLT —Transformer welder, 

dial-control, 3 heat stages, 60 amps, 110 
Volts-AC, up to 3/32 Rod, carrying case, ac- 
cessories, instructions $39.50. Also ‘‘Super- 
Welder,”’ 110 Volts, AC-DC $19.95. Save 2”, 
send check. Or order C. O D. West of 
Mississippi $5.00 deposit on Super-Welder, 
$10.00 on Thunderbolt. Super-Welder Mfg 
Co., Dept. PSC, 23 E, 20th St., New York 3, 
N 








merchandise, 
Springfield, lle 


miscellaneous 


Third, 


Show us what 
Also interested 
representatives, 
56 Sherwood 


Free Contain- 








SOLDERING 


welder 110 volt 
metals; easy to 
with power unit, 


AC- 
use, 


BUILD D.C. Arcwelder without rew.nding 

armature. Plins $1.00 each 25 to 600 
amperes from Automotive d.c. motors, Light 
plant generators, Automobile starter-gen- 
erators, Welders Club, WB-3432, Chicago 54 


BUILD “Man sized’’ 110/220 volt A-C 
welder from easily found mater 
10-180 amp. production type, hairline « 
rent adjustment. Highly efficient. equals 
factory machines. No junk. Copyrighted 
drawings-instructions, $2.00 (Guaranteed) 
Wilson Welders, Hollins 1, Alabama 


NEW small truck for smal) welding tanks. 

Rubber tires. Ball bearing. Nice for body 
shops. Eighteen dollars. Soldering Flux for 
dirty rusty jobs. Two dollars. Brazing flux 
for hard to clean cast iron. One fifty. 
Aluminum Flux, It’s nice, Two fifty. Gen- 
eral. Welding | ad Co., Colvin Sta. Box 


77, Syracuse, 
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00 m.p.h. between 

ing 20 minutes or more to retrieve a travel- 
ing bag, laboriously unloaded from badly 
designed transports. So, presently, the air 
passenger will be able to carry his own 


When they enter commercial service, giants like the Convair Model 
37, carrying up to 200 passengers at speeds in the 350-m.p.h. 
class, will handle intercontinental and express transcontinental traffic. 





On long flights, electric 
permit prep- 
aration of varied meals 
aloft, in contrast to the 
vacuum-bottle menus that 
ore served on air liners 
in use at present. 


stoves will 


DRY ICE, 

BUTTER, 

CREAM AND 

OTHER PERISHABLES 


That 20-minute wait while luggage is unloaded will 
be eliminated by luggage space in the passenger 
compartment (below). It will also obviate tipping 
since travelers can carry their own bags aboard. 


> & 
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Telephone service (left) will be available to pas- 
sengers on the ground. This will be one of the con- 
veniences for through travelers, who will no longer 
have to leave transports at intermediate points. 


at stops. So in one type of transport the 
time spent on the ground will be cut by pro- 
viding one door for boarding passengers and 
another for those getting off. 

The public wants air lines that go to a lot 
more places on the map. It wants to be 


PLASTIC DISHES, 
SILVER AND 
.NAPKINS 


SHELVES FOR 

7 TRAYS AND 
SERVICE 

ITEMS 


PACKAGE COOKIES, 
CHEWING GUM 


SANOWICHES 


able to travel by plane when the weather is 
stinko. It wants adequate ventilation in 
planes that are not too hot and too cold by 
spurts. It 
all transports, so a man’s ears won't hurt as 
his plane descends to land. 

It also wants more speed for its dollar 

All these it is going to get, plus a few 
more. By 1951, air transports and the air- 
line pattern itse lf, both domestic 
continental, will confound the most extrava 


wants altitude conditioning on 


and inter- 


gant predictions of the men who were nurs 

ing a tew 

1931. 
But for all the planning that is under way, 


scrawny air lines to maturity in 


the growth and character of air-line service 
are bound to be somewhat hodgepodge for 
Carriers the mise lve Ss 
They 

in the midst of a tepid re-enactment of 
the railr 


the next few vears. The 


are guessing at exac tly what's « oming 


vals’ expansion three-quarters of a 


ee 





Eating from lap trays will be a thing of the past. 
Roomy tables (right) will be available for meals 
or card playing. They will supplement lounges and 
buffets on the larger intercontinental transports. 


century ago. It is a tepid performance be- 
cause the air lines are rigidly—some critics 
say too rigidly—controlled by the Govern- 
ment, 

What's best—cheap transportation in eco- 


nomically run “day coach” planes, or higher- 


INDIVIDUAL 
RADIO RECEIVER 
IN PILLOW 
HEADREST 


BETTER LIGHT FOR 
READING 


BUTTON FLASHES 
LIGHT FOR 
HOSTESS 


Some of the individual 
conveniences in store 
for the air passenger 
of tomorrow are shown 
at left. More personal 
comfort is the keynote. 


EXTRA-WIDE 
, WINDOWS 


ASH TRAY AND 
RADIO CONTROL 


SUPPLE- 

MENTAL 

BAGGAGE 

SPACE UNDER SEAT. 


cost transportation on plush seats? Ameri- 
can Airlines, biggest U. S. 
low-cost travel for evervbodv. 


carrier, favors 
Manv of its 
ompetitors are increasing, instead of cut- 
ting down, the plush. 

What's best—200-m.p.h. planes at a cost 
to the passenger of three and a half cents a 
mile, or planes*that will fly at 350 or 400 
m p-h. with considerably higher fares? That 
question is in a fair way to being answered. 
The slower planes will go on interurban runs, 
the faster ones on transecean and one-stop 
In-be- 


and transcontinental 


tween planes will fly middle-distance runs. 


nonstop runs. 


What’s best—planes that sacrifice cruis- 
ing speed for the ability to get into tiny 


airports, or faster planes that need more 


runway? That is the hardest question to 


answer. Good airports are few, and cities 
and towns are loath to put up money for 


better ones even if the Government chips in. 


What's best—14-passenger planes that 
leave every hour, or 28-passenger planes that 
leave every two hours? Some aircraft manu- 
facturers, hawking their wares among the 
air lines, are betting on the smaller plane. 

One thing is certain: Faster, more efficient 
planes are coming. They will go farther on 
a gallon of gas, and that means lower fares. 
One manufacturer already is talking about 
the possibility of New York-to-San Francisco 
flights in less than eight hours for as little as 
$86. That compares with $118.30, tax extra, 
at present. The Pullman fare for the same 
trip is $127.13 (or 4.01 cents a mile); that 
by rail coach, $63.12; by bus, $45.25. 

The Air Transport Association, the air-line 
trade group, figures that average domestic 
fares in the next few years will drop to 
three and a half cents, and in its boundless 
and evidently warranted optimism forecasts 
flights made on “trolley-car frequency, with 
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no requirements for advance reservations.” 

That figure, three and a half cents, prob- 
ably is stretching it a bit. Individual aircraft 
manufacturers and carriers say four cents 
would be more like it. 


A Plane for Every Purpose 


The A.T.A. believes that the current, 
frenzied purchase of new transports by the 
air lines to cash in on a war-born bonanza 
of patronage ultimately will create an order- 
ly, stepped-down pattern of air-line equip- 
ment: 

Planes with 80 to 200 seats for inter- 
continental flights. 

Planes with 40 to 60 seats for main trunk 
lines. 

Planes with 20 to 25 seats for smaller 
trunk lines, such as those of considerable 
length over sparsely settled areas. 

Planes with 10 to 15 seats for feeder lines 
serving communities with populations as 
small as 2,500. 

All-cargo planes. 

The main trunk lines also will have a 
certain number of 80- to 125-passenger 
planes for one-stop or nonstop coast-to-coast 
schedules. Some of these, in turn, will be 
fitted as sleepers. 

In their anxious, keep-up-with-the-Joneses 
buying of new transports—a windfall, by the 
way, to aircraft manufacturers who had bil- 
lions in war orders canceled overnight—the 
air lines reall) a little sympathy. 
They are in a dither. They are filthy rich 
in patronage but they want more. 


deserve 


Slide-Rule Answers 


In casting around for answers, the only 
real truths the carriers can get their teeth 
into are those that can be proved on a slide 
rule. They know that the volumetric ca- 
pacity of a conventional airplane varies as 
the cube of its linear dimension, while fuse- 
lage structure weight varies roughly only 
as the square. Put in plain language, that 
means the bigger the airplane, the more 
profit. As yet the theory of small planes for 
short runs is only a theory. People may be- 
gin using airplanes as they use buses. 

If the air lines buy big planes, which can 
be operated more economically per seat than 
small planes, they stand to lose their shirts 
if they don’t carry good-sized loads. If they 
get timid and buy small planes of only fair 
speed in anticipation of modest patronage, 
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they not only risk the larger profits on more 
expensively operated equipment but may 
lose customers as well to competitors with 
bigger, faster planes. They can’t hook on a 
glider to take care of overflows as a railroad 
hooks on an extra car. 

Whatever they buy, the public will bene- 
fit. More than 300 companies have filed 
applications with the Civil Aeronautics 
Board, the agency which rules the industry 
with an iron hand, to establish feeder routes. 
Right now only 61 of the nation’s 665 com- 
munities with populations of 10,000 to 25,- 
000 enjoy air-line service. Almost half the 
nation’s counties have no airports. Of the 
678 points that feeder and trunk lines pro- 
pose to add as stops, only 93 have satisfac- 
tory airports. 

That means a lot of heat is to be put on 
American cities and towns to build new 
airports or improve old ones. The more 
airports, the more places the air-line cus- 
tomer can fly. 


Transports Speed Up 


In the next five years he will be flying 
faster, Yesterday’s standard air-line 
speed of 170 m.p.h (advertised tongue-in- 
cheek as “three miles a minute”) is being 
boosted right now with transports, some of 
them remodeled from the war, that do 200 
to 275 m.p.h. Even short-haul transports 
like the new 14-seat Lockheed Saturn will 
travel 200. 

The 24-passenger Boeing 417, a pint- 
sized companion of the same company’s 
Stratocruiser, will fly at 196 m.p.h. The 40- 
passenger Martin 202 will make a bit less 
than 300; the 40-passenger Consolidated- 
Vultee 240 type, a full 300; the 52-passenger 
Douglas DC-6, a little more; the 80-passen- 
ger Stratocruiser, 340; the 200-passenger 
Consolidated-Vultee 37 model, 340, and the 
46-passenger Republic Rainbow, 400. 

All of these planes are on order. No de- 
liveries to air lines will be made on any of 
them before the end of this year, and most 
of them won't be off the production lines 
until 1947 or 1948. The Convair 200-pas- 
senger job, commercial version of the Army’s 
C-99, won't be flving before 1950. 

The air-line customer may expect to fly 
higher. All the new transports except those 
devoted exclusively to short hauls will be 
pressurized for altitudes of at least four 
miles, and new techniques will maintain sea- 
level pressure to as high as three miles. 


too. 





Wellwood Beall, Boeing’s chief engineer, 
believes that long-distance flights at allti- 
tudes “considerably in excess of 30,000 feet 
may soon be commonplace.” 

The Rainbow, in fact, is designed . to 
climb to 40,000 feet, above the weather. 
Even combat planes seldom went that 
high during the war. Designed specifically 
for great altitude, the Rainbow costs less to 
operate at a height of almost eight miles. 

In five more years, and maybe less, the 
person who makes an air trip of considerable 
length will draw his final dividend from the 
war in comfortable flying. It was the war 
that accelerated work on the turbine as a 
power unit. Today the turbine, driving a 
conventional propeller and spewing burned 
gases from a jet pipe for supplemental thrust, 
is being installed in a version of the new 
Martin transport for experimental cargo work 
by United Air Lines. When it has proved 
its reliability, it will be fitted to passenger 
transports. 

Turbine in contrast to that ob- 
tained from reciprocating gasoline engines, 
is practically vibrationless. Gone will be the 
aggravating, often nerve-wracking shaking 
that has alwavs characterized 
flight. Because turbines produce more power 
per pound of weight, their adoption will 
mean even greater speeds; 400 m.p.h. will 
be no novelty. It will also mean bigger 
planes if the volume of passenger traffic 
calls for them. Consolidated-Vultee won't 
attempt to build a Model 37 until it can 
get turbines of 5,000 horsepower. 

The general adoption of turbines for long- 
range flying, incidentally, will make opera- 
tion at high altitudes mandatory. Turbines 
work better higher up. Altitude flying will 
obviate the “bumps” encountered in the 
turbulent air of storms, high winds and 
heat reflected from the earth. 

Give the aircraft manufacturers credit. 
Trving to keep their heads above water 
amid ruthless competition, they have done 
most of the work in the vear since the war 
ended to make flying more enticing to the 
The carriers themselves, 


power, 


pe ywered 


air-line customer. 
spoiled by six years of more business than 
thev could handle, too often have been 
characterized by the reservation clerk who 
is snippy over the telephone. 

The plane makers weren't blessed with 
that problem They had to go out and get 
business. To sell planes they had to build 
better ones, with more appeal. So they are 
shooting the works. 


The pilot's needs have not been forgotten. This 
windshield has two glass panels, with warm air 
flowing between them to prevent fogging on the 
inside and icing outside. Each panel is crash-proof, 
a safeguard against collisions with birds. 





Automatic radiant heating for cabins will maintain 
perfect temperature control, eliminating the now- 
it's-too-hot, now-it's-too-cold complaints. Other 
comforts will include complete air conditioning and 
pressurized cabins in high-altitude craft. 


Improved facilities, such as the Pullman-type fix- 
tures illustrated above, will be among the features 
of more spacious powder rooms for women and 
lavatories for men on main-line planes. 
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Prewar racers, like the one made by Steve Wittman 
of Oshkosh, Wis., are today far outdistanced by 
stripped-down, factory-built warplanes. 


bom money fliers” of American aviation 
are back at the National Air Races in 
Cleveland this year, and the nyen and their 
planes mark the passing of an era 

The homemade jaloppy, an airplane char- 
acterized by inexpertly scissored wings and 
souped-up engine, with which the pilots of 
yesteryear sought quick riches, will have to 
compete at the first of the postwar races 
against fighter planes bought by ambitious 
pilots from government surplus 

These ¢ xpensive factory -designed plane s 
have been cleaned up to capture prize money 
in the famous cross-country Bendix Trophy 
Race, the closed-cours« Thompson Trophy 
Race, and the in-between races worth a lit- 
tle less money 


The tire was 


whe nha mechanic, 
working 


ui od 


¢ in his own backvard, could con- 


struct a racing pl ine that stood a fair chance 


of winning a substantial chunk of the more 


THESE 


Douglas Davis 1929 
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Jimmy Doolittle 1932 


POT-OF-G0LD 
FLYING 


than $100,000 in prizes offered for speed. 

He resorted to all sorts of tricks to get 
speed out of his clipped-wing mount. He 
filed down the cylinder cooling fins to cut the 
weight. He razored his wings until they 
would hardly sustain him in the air. He 
stepped up his carburetor-feed system to 
meter more fuel to his engine. 

That was up to 1939, when the races were 
last held. Then came the war. Airplane de 
signers wrested trom physical laws a whole 
new world of knowledge about speed in 
the air 

Four or five pilots are flying souped-up 
Lockheed Lightnings this vear. Some have 
entered Bell Airacobras and North American 
Mustangs. Tony LeVier, veteran racing pilot 
and Lockheed test pilot, has lightened his 


PLANES HAVE WON 








Harold Neumann 1935 





oe “aM 


REMOVE GUNSIGHT 
AND BULLETPROOF 
WINDSHIELD 


TAKE OUT ALL 
ARMOR PLATING 


REMOVE ALL 
ARMAMENT 
AND 
REPLACE\— 
WITH 

LONG, = 
LIGHT 

NOSE 


REMOVE PITOT MASTS 

AND OTHER PROTUBERANCES 
Lightning for the Thompson race as shown 
in the drawing on this page. He sheared 
2,300 pounds from the plane’s 17,000-pound 
take-off weight. 

War-born speeds have done more than 
make it difficult for the amateur designer and 
builder to place in the money this year. They 
have necessitated separating the airplanes 
with reciprocating engines and propellers 
from those powered by jets. The jets, too fast 
for the propeller planes, will compete in a 
class of their own. 

Air racing, companion piece to automobile 
racing, is dangerous. Things can go wrong. 
Oil lines break. Oil pumps fail because of 
too much pressure. Fuel lines break. On 
in-line engines, coolant tubing can fracture. 
Excessive manifold pressure, thrust into the 
engine by a too-anxious hand on the throttle 
quadrant, can blow cylinder heads. Men 
sometimes have blacked out and lost control 
m pylon turns. They have stalled on turns 
ind spun into the ground. 

Air racing is also heartbreaking. In 1937 


WORLD’S RICHEST 


Michel Detroyat 1936 


AIR-RACING 


Rudy Kling 1937 


TAKE OUT MOST OF 
RADIO EQUIPMENT 


REPLACE HEAVY, 
BULLETPROOF GAS TANKS WITH 
LIGHT ALUMINUM ONES 


REMOVE 
TURBO~SUPERCHARGERS 


How to Make a Racer out of a P-38 


_. 


TAKE OUT INTERCOOLERS AND 
PUT ON SLENDER, OLD-STYLE COWLING 


Roscoe Turner was out in front in the 
Thompson until he cut a pylon on the nine- 
teenth lap. It cost him the race. In 1935 he 
was seven miles ahead at the start of the 
final lap when engine trouble forced him to 
drop out. 

“Everybody’s saying ‘tough luck,’” boomed 
Turner into the microphone of the loud- 
speaker system in front of the spectators’ 
stands after he had brought his ailing plane 
to a dead-stick landing. “I don’t think so. 
When you can walk away from that kind of 
an airplane, I think that’s good luck!” 

The races ought to be safer this year. 
Planes are better constructed. The pilots 
have had more experience in high-speed fly- 
ing. They are required to wear anti-blackout 
suits, crash helmets and parachutes. 

But the pursuit of the pot of gold will still 
be dangerous. With big money within his 
grasp, a pilot cannot be expected to fighe off 
the temptation to use water injection for 
extra power and force his engine beyond its 


designed stress limit 


PRIZE 


Roscoe Turner 1938, '39 
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MOBILE chamber that 
i shocks weeds to their root tips 1S the 


electrocution 


newest weapon in the battle igainst weed 
infestations that cause ( S. losses of more 
than $5.000.000.000 a vear in crops and 
land The 

trovator, is the invention 
of Mendota, Calif 

It is a trailer 

12.5 kilovolt 
transtormet! 


tor 


illed an Elec- 
of Gilbert M. Baker, 


\ ilues machine, 


isoline drive n 


ind 


mtamimgd ag¢ 


umpere generatol 1 special 


\\ ith ( 
the 


[wo rakes 


teeth 


ypper ¢ le C- 


transmit high-voltage, 


Shocking Weeds 
(o Death 


imper ige 


low 


current to weeds as the ma- 


hine in hour by a jeep 
burn, from tops to 

) und ready tor new 

The 

ssive oT 

reatment 


Ana ke De 


itment can be 
vths it a cost of $10 pet acTe 
The Aveo ( ition, of 


distributes the machines 


re peate d tor 


por 


The bore patches of ground in a cotton field (top) 
show where the weed killer has been ot work. In 
inset, Mr. Baker displays the stingers’ of his ma- 
chine—flexible rods, connected to the transformer, 
that ride along the surface of the ground. A con- 
trol panel in the towing vehicle varies the charge 
transmitted by the rods to suit different kinds of 
weeds and soil. Above is the Electrovator itself, 
showing the overlapping arrangement of the two 
rakes and their connections for towing and power. 





Paper Gets Tough tor \ew Jobs 


With wet-strength plastic bonding, 
it takes to water and rough wear. 


By LLOYD STOUFFER 


N JULY 1943, members of an Armored 
Force troop at Camp Hood, Texas, were 
handed a map made of a new kind of paper, 
with orders to find out what kind of punish- 
ment it would take. 

They returned from the field a week later 
to report that the map had been: (1) soaked 
in water 20 times and wrung out violently; 
(2) repeatedly folded and beaten with rifle 
butts; (3) smeared with grease and paint; 
(4) drenched in gasoline; (5) trampled 
in mud; (6) boiled in soapy water and 
scrubbed with a GI brush; (7) tacked to 
a mess-hall floor where a whole regiment 
walked over it, and (8) run over by a tank. 

All this, they reported, “did not notice- 
ably affect” the map. 

That was the Army’s introduction to wet- 
strength paper. It looks like any other paper, 
but its fibers are bound together, invisibly, 
with a tiny amount of plastic. 

Wet-strength treatment is simple and in- 
expensive. Now that military needs have 
eased, it is being extended to hundreds of 


everyday paper articles to give them amaz- 
ing strength and long life, wet or dry. 

Have you encountered paper towels that 
no longer fall apart in yom wet hands, no 
longer leave annoying lint on your face? 
That’s wet strength. Have you toted moist 
vegetables in a paper bag without having 
the bottom fall out, meat in a paper wrap- 
ping that doesn’t disintegrate and drip on 
your clothes? Have you removed wrappers 
from ice cream and frozen foods without 
having slivers of paper stick? That, too, is 
wet strength. 

Tea drinkers already have noted the sur- 
prising strength of new tissue-paper tea bags 
that remain intact when stirred in boiling 
water. Soon we will have shelf and wall 
papers that are really washable, cigarette 
paper that won't tear off on the lips. We 
will have long-life paper dish rags and 
dish towels, sheets, blankets, diapers, and 
raincoats. We are promised such things as 
paper furniture and paper baby carriages. 
We may even have paper houses. 

After that eye-opening demonstration in 
Texas, wet-strength paper quickly became 
standard for all Army and Navy maps. The 
Army used 400,000,000 wet-strength maps 
during the war—125,000,000 in the inva- 
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sion of Normandy alone. They were invalu- 
able in the South Pacific 


was found that ordinary paper would mil- 


jungles, where it 
dew and go to pieces in a few hours. 

Wet streneth is obtained with either of 
two plastic resins commonly found in molded 
articles such as flashlight cases and screw- 
on bottk 

One 
which used as long as 10 
by the Brown Co., Scott Paper Co., Dennison 
Manufacturing Co others — to 
added stre neath to papel towels and diape rs 
But 


. XPensive 


ti ps 


is urea formaldehyde, a compound of 


years ago 


wis 


and vive 


these treatments were comparatively 


required special machinery for 
an added production step and were not 
ivailable for general uss 

The plastic that the 


tough maps, and for the first time opened 


made unbelievably 
up wet strength to low-cost use, was mela- 
mine form ilde hvde, de ve loped by the Amer- 
ican Cyanamid Co. The melamine compound 

first that could be added directly 
pulp, requiring no extra 


was the 
to the 
or equipment. Later the 
& Chemical Co. developed a form of urea 
formaldehyde resin that could be similarly 
handled. Both are 
The S. D. Warren Company 
the wet-strength map paper. In their mills 


The tiny colloidal 


processing 


Resinous Products 


W ick ly used now 


perfected 
is mm ice 


| saw how it 


particles of resin carry a positive electrical 


pulp) are negatively 
charged; i barrel of the liquefied 
melamine or urea compound is dumped into 


charge; cellulose fibers 


whe n 


the swirling pulp in a big mixer, there is a 
swift and even dispersion and adhesion. The 
pulp then continues through the usual series 
of heated which not only dry the 
mixture into finished paper but fix the resin 


rollers 


parti les in an irreversibly insoluble state 
These parti les bond the fibers to each other 
regardless of 

\ wet-strength 


front 


subsequent wettings 


solved a wartime 


bag 
home crisis by making possible the 
movement of the potato crop after supplies 
traditionally 
Farmers were skeptical, but 
that they could handle 
these paper bags, loaded with 50 pounds of 
with as much ab indon as the \ 


handled burlap sacks. Now that 


farmers are con- 


f burlap used for bagging, 
were cut off 
they found 


soon 


we wotatoes 


had 
burl ip is 


, 
| 
evet 
i\ tilable ial, 
tinuing to use paper. It is cleaner 
Wet strencth alone, of course, does not 
make Waterproof bags 
keep their contents dry they are 


f several different plies of paper 


paper “ iterproot 
because 
mack up 


LAR 
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and have layers of waterproofing asphalt 
between the inner plies. But the outer sheet 
of paper must have sufficient strength when 
wet to resist a break or tear, for that would 
expose the asphalt, cause it to crack, and 
the whole structure. Wet-strength 
paper may be made _ water-repellent by 
additional treatment with resin or wax 

The striking improvement of wet strength 


destroy 


need not cost a penny more. Because of the 
added strength, the basic weight of toweling 
paper, for instance, may be reduced from 
10 to 25 percent and still result in a more 
efficient towel. 
to pay for the resin, a pound of which, cost- 
ing 38 cents, will treat about 20,000 9-by-12- 
inch towels. And although the wet-strength 


towel is no more absorbent, its ability to 


Chis saving alone is enough 





»RES 
corona sie 


Packing fresh vegetables in this “window bag" made 
of wet-strength paper puts them neatly in the self- 
service category ( Union Bag and Paper Corp. photo}. 


stand up under punishment until fully satur- 
ated makes it do the job for which two or 
three ordinary towels are customarily used. 

This means important savings for large 
users. The Scott Paper Co., 


towel at no in- 


which sells its 
urea-strengthened folded 
checked up on the wash- 
rooms of a New York department 
store and found that consumption per per- 
son had dropped 14.3 percent The store’s 


726 


crease In price, 


lara 


purchases of towels were reduced by 
cases a Veal 

Even in the dry state, wet-strength treated 
paper has certain advantages. It has greater 





ee ee 
by Bemis Bros. carried 50 Ibs. of flour over 
Niagara Falls. After a 7'/.-hour battering, the 
flour was still dry. 


tensile strength and greater resistance to 
weakening under repeated folding. It has 
much greater resistance to scuffing and 
abrasion. And because there is no linting, 
wet or dry, the Army and Navy during the 
war used thousands of tons of a soft, mel- 
amine-treated polishing tissue to clean 
searchlight lenses and rifle bolts. 

Wet strength for the ordinary brown 
grocery bag—a low-cost item produced in 
tremendous quantities—is being introduced 
gradually. The householder will find thes« 
bags invaluable as liners for the kitchen 


garbage receptacle. Getting a package of 


wet garbage safely from kitchen to incinera- 
tor will no longer be a hazard. 


The shopping bag at left, doubling as a water tank, 
illustrates the effectiveness of the plastic treatment 
and waterproofing, which last indefinitely. 








Chipped or cubed ice is packaged and deliv- 
ered directly to customers in the new paper > : ; | 
bags. Tightly tied with wire, each bag holds ~ es 
50 Ibs. of ice. A | : ~*~ 
~~ ie 
~~ 








But with paper still in short supply, pres- 
ent applications have only scratched the 
surface of wet-strength possibilities. For 
years, inventors have dreamed of a dispos- 
able paper rain cape to sell for a quarter 
in the corner drugstore or at football games. 
With wet-strength treatment, combined with 
water-repellency, this may be possible. Com- 
mandos, traveling light, carried such paper 
rain capes on their forays into France. 


4 Long Island manufacturer has devel- 


oped tor tuture production, when materials 


ire ivailable, a versatile and 
beach and picnic blanket. Ht will be water- 
resistant, fameproof and _— sun-reflecting 
Tests show that it will withstand 12 hours’ 


It will also be promoted 


Inexpensive 


immersion in water 
as a baby’s play pad auto-seat cover, Camp- 
ers blanket and mattress cover. 

Except for diapers—one of the earliest and 
most obvious wet-strength applications we 
probably won't see paper clothing soon. For 

paper like 
comparatively stiff, aesthetically 
But chemists are working hard 


wet-strength when dry is any 
other paper 
unappealing 
to give clothlike drape to paper, and with 
some such lubricating ingredient as glycerine 
accomplished. 

will go 


used 


this mav some dav be 

With 
farther—literally Che 
for our paper currency is one ol the strongest 


wel strength our money 


fine rag pape 
papers known, but recent experiments by the 
National Bureau of Standards indicate that 
resin treatment will give it greater folding 
endu ince ind longer life . 

We used wet-strength paper effectively in 
our final offensive against the Japs. Propa- 
ganda leaflets dropped from the air on Oki- 
nawa were treated to prevent deterioration 
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Treated tissues that leave no lint, wet or dry, now 
are available in limited quantities to polish cor 
windshields. They cleaned lenses during the war. 
Gulf Ol Corp. photo) 


in the damp climate. Always clear and read- 
able, and capable of being passed from hand 
to hand even if soaked in rain for days before 
being found, they brought wholesale sur- 
renders. 

For building papers, which must be ex- 
pected to stand up for a lifetime regardless of 
the conditions they encounter, wet strength 
is rapidly becoming a must. Some of the 
treated, water-repellent papers now on the 
market are so strong that they are being used 
to cover temporary silos and as tarpaulins 
for cement work. 

But perhaps the most striking of all dem- 
onstrations of future possibilities is a house 
built entirely of paper, which stands on the 
grounds of the Institute of Paper Chemistry 
in Appleton, Wis. The materials for the 
house itself, capable ot sheltering tour per- 
sons comfortably, cost $50. The inch-thick 
wall panels of corrugated board—not unlike 
the material in an ordinary shipping carton— 
are so strong that no framework is required. 

Twenty-one panels, each about four feet 
bv eight. form the walls, roof and floor of 
the 8-by-16-foot, one-room house. It has suc- 
cessfully withstood two years of exposure to 
the rigorous Wisconsin climate. 

The Appleton house stands as a symbol of 
a wholly new concept of paper, one that 
forces us to discard all previous notions as 
to its limitations. One of the cheapest of 
man-made materials has incalculably ex- 
tended its fields of use. 





Water Skins Trees. Jets of water, 
under a pressure of 1,400 Ibs. per sq. in. and 
with a velocity of 400 feet per second, have 
been put to work stripping bark from pulp 
logs. The Hydro-Barker, shown in action 
above, at left, blasts the bark off logs of any 
length and up to 60 inches in diameter. It 


Silent for All His Size. Tested with 
a General Electric vibration meter, an ele- 
phant, at right, proved to have the lightest 
step of all the animals in a circus. His score 
was three mils per second vibration, against 
12 mils per second for a lion. 


Transparent Fly Box. A light- 
weight plastic case devised for fly fishermen 
by the Bartelt Engineering Service, of Rock- 
ford, Ill., keeps individual flies separated on 
a revolving frame, permitting easy selection. 


handles half a million board feet a day, three 
times as much as ordinary methods accom- 
plish, and eliminates wood loss. The inset 
drawing illustrates details of the equipment, 
developed by the Worthington Pump and 
Machinery Corporation and the Soundview 
Pulp Company at Everett, Wash. 


SEPT. 
1946 719 





The 2!-ton, 12-foot door of the 
“proving room" acts as an auxil- 
iary altitude chamber or as an 
airlock for physiological tests. 


“—- 


7 


Observation window in the control room looks like 
a large porthole. Its lens provides a 180-degree 
view of the interior while operator mans controls 


to produce enervating heat or paralyzing cold. 
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See 

















From an outside station at ground level, on engi- 
neer talks with the control room to report test re- 
sults as seen through an observation window (rear) 
located halfway down the length of the cylinder. 





The 75-ton, cork-lined steel chamber is 55 feet 
long and |7 feet in diameter, large enough to 
hold a fighter plane fuselage or large sections of 
bombers or transports for tests of entire systems. 


\ HEN North American Aviation engi- 

neers want to test de-icing equipment 
under arctic conditions or hydraulic equip- 
ment in tropical heat and hurricanes, they 
don’t have to fly thousands of miles and 
wait for weather. Right in their own back 
yard in Los Angeles is the world’s biggest 
altitude chamber—a 75-ton test tube that 
can make the most severe operating condi- 
tions to order. 

In 10 minutes engineers can plunge the 
inside of the mammoth chamber to 60 de- 








After conducting tests at 100 degrees below zero, 
engineers step from the combination door and air- 
lock of the altitude chamber into California sunshine. 


North American’s new research room, world’s biggest, 
makes pressure, temperature, and humidity to order. 


grees below zero. Then by throwing a few 
controls they can rocket the temperature 
in 15 minutes to 200 degrees above zero. 
Observers can watch the performance 
through porthole-type windows. 

Air densities from sea level to 60,000 
feet are reproduced to study their effect 
on pilots and machines. Rates of climb 
are simulated up to 7,500 feet per minute, 
and the effects of dives at speeds up to 
20,000 feet a minute are duplicated. At 
an artificial altitude of 60,000 feet, pressure 
on the outside of the chamber is more than 
2,000,000 pounds and ia excess of a quarter 
million pounds on the door. 

Besides creating any desired flying tem- 
perature within the giant steel chamber, 
engineers also can vary humidity through a 
range from desert dryness to fog, rain, ice, 
snow and sleet, achieve almost a complete 
vacuum, and whirlwind high-speed recircu- 
lation of air to simulate icing conditions of 
a flying plane. 





Carrying a “walk around” oxygen bottle, this test 
engineer emerges from a section of a giant plane 
within the refrigerated altitude chamber during a 
high-altitude test. Temperature is —100 degrees F. 
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Given an initial shove, “Slinky” eetily and deliberately 
flip-flops end over end down a flight of steps. It is 


simply a spring, but it does stunts that made R. P. James, 
Philadelphia engineer, think of converting it into a toy. 


The flat-coiled strip of Swedish blue steel 
assumes shapes in almost unending pat- 
terns. Mr. James got his toy idea when 
he sow the spring roll off a workbench 
and do funny antics on the floor. 


Inert, “Slinky” (below) is a handful of 
spring before wriggling into its giddy 
gyrations for child or grownup. 
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"Slinky" goes places 
when, with a flick of the 
wrist, it leaps out into 
space like a striking ser- 
pent. Much of its action 
depends on the ingenu- 
ity of its handler. 
Produced in one small 
plant in Philadelphia, 
100,000 of the springs 
sold so rapidly that the 
promoter had to sub- 
contract to other plants 
in a number of cities. 
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Between pole faces of the Berkeley cyclotron's 184-inch electromagnet (object in center 
that looks like the top of a funnel) is the accelerating chamber that, when enclosed, will 


become an almost complete vacuum. 


HE discovery of new nuclear particles 


that will give a better picture of the 
atom and how it works is predicted by some 
of America’s leading scientists as they make 
ready to duplicate a feat of nature's most 
powerful atom smasher, the cosmic ray. 
At the Berkeley Radiation Laboratory, 
University of California, this fall and early 
next year, three strange-looking and com- 
plex weapons will be developing energies 
upward of 280,000,000 electron volts and 
firing proton bullets into atomic nuclei to 
produce mesotrons and contribute to the task 
of exploring subatomic space. Cosmic rays 
hurl protons into the earth’s atmosphere to 
do the same job, but have millions of elec- 
tron volts to 
Most radical unit of this atomic battery is 
Prof. Luis W. Alvarez’s “linear accelerator,” 
a copper cannon that will shoot a stream of 
atomic bullets in a straight line instead of a 
spiral orbit and use radar sets to pump mil- 
lions of watts of power into its tube. With it 
will be Prof. Ernest O. Lawrence’s 184-inch 
cyclotron, reconverted from its wartime uses, 
and a new-type atom smasher, the 300,- 
000,000 electron-volt synchrotron, scheduled 
for completion early next year. 


spare. 


At top, 30-ton crane handles heavy parts. 


Prof. Alvarez{above Jexhibits a small part of a 40- 
foot experimental model of his linear accelerator. 
Later, a 280-foot pilot model containing seven 40- 
foot sections will be built to speed protons to 
energies of 280,000,000 electron volts. 
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HIGH-SPEED WATER BOMB. Full-scale model of 
new rocket-type hydrobomb is tested in 500-ft. 
towing channel at Caltech laboratory, Pasadena, 
Calif. Launched from planes going 360 m.p.h., 
the 10-ft., 3,200-lb. bomb speeds through water 
at 70 m.p.h. Solid fuel called Galcit 65 gives 
engine 2,200-lb. thrust for 30 seconds to smash 
the bomb's 1,250-ib. war head against a hull. 


MAKING SPECTACLE LENSES TOUGH. Eyeglass lenses are 16 times 
stronger after a two-to-four-minute treatment in a lens-harden- 
ing unit produced by Bausch & Lornb Optical Co. Lens is first 
heated to more than its strain temperature but below its soften- 
ing point. Photo at left shows it being placed on a lens holder 
before being raised automatically into electric furnace. The 
weight-time scale (upper left) determines the exact amount of 
heat needed for the weight, surface area, and type of glass of 
any particular lens. After heating, lens is immediately cooled by 
compressed air. For the final check-up, it is held in the polari- 
scope (upper right) where strain shows up as a dark red cross. 
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200,000 TIMES LIFE SIZE. An 
electron microscope developed 
at the RCA laboratories, Prince- 
ton, N.J., is capable of magni- 
fying objects 200,000 times. It 
distinguishes specks only 50- 
billionths of an inch apart. In 
the micrograph above, three- 
millionths-inch particles in 
polystyrene latex (a plastic) 
look like billiard balls. 
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OUTBOARD JET. A three-hp. jet en- 
gine for rowboats was recently 
tested on the Thames River, England, 
by its inventor, R. M. Parkinson. 
Named Aquajet Minor, the 55- 
pound engine runs 32 hours on a 
allon of gas, propelling the craft 
is three to eight miles per hour. 
It costs about $170. 


BALi-BEARING KNIFE. Whirling or a wheel at 
1,000 m.p.h., this new cutter slices human and ani- 
mal tissues as thin as a quarter-millionth of an inch, 
or 500 times thinner than a human hair, for medical 
research in cancer and other diseases. 


“ROCKET” ANTENNA, Resembling a rocket ready 
for launching, this antenna on a New York building 
handles FM and facsimile broadcasting for WGHF 
on a frequency of 99.7 megacycles. It is made by 
Finch Telecommunications, Inc., Passaic, N. J. 
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Enemy Weapons are 


Enemies Still 


Even with its primary explosive charge taken out, 
the hand grenade shown at right remains a hazard. 
The fuse alone, if it is set off, cam maim or kill, 


By DAVID P. McNAMARA 


Ga A peaceful street in Brooklyn, nearly 
a year after the war had ended, eight 
American boys were badly wounded when 
a German 20-mm. shell exploded. 

The shooting is not over yet for many of 
the German pistols, Italian bullets and Jap 
grenades that souvenir-hunting Gls brought 
home Brooklyn boys “got theirs” 
from a shell that they had found in a junk- 
yard, pried apart with a nail, and ignited 
with a match. Throughout the United 
States, enemy weapons are being found in 
attics, cellars, subways, streets and vacant 
lots. They are taking a formidable toll of 
fingers, eyes, hands, legs—even lives. 

New York City’s Police Department has 
begun a drive to round up such war me- 
and their relatives and 
friends are being urged to turn souvenirs 
in and let the Department's bomb experts 
take the fight out of them. Even these men, 
skilled at deactivating live ammunition, will 


Those 


mentos. Veterans 
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The two boys at left are 
engrossed in working on a 
40-mm. antiaircraft shell. 
Their efforts might end in 
an explosion if the shell 
were not deactivated. 


PSM photos by 
W. W. MORRIS 


Bazooka shells are better 
left to soldiers like the 
man below, who knows 
how to use them. If you 
must have one as a sou- 
venir, let an ordnance ex- 
pert make it sofe for you. 


not attempt to make anything in the artil- 
lery-shell class safe. Such a cautious atti- 
tude was scorned by some youngsters who 
built a bonfire under a 75-mm. shell. It 
killed two of them, gravely wounded four. 

Booby traps, though rare, have been 
found and have caused damage, but the 
most common offenders are pistols of all 
types and nationalities—for even Allied 
weapons act like enemies when the handler 
doesn't know their peculiarities. 

Many guns have inherent structural 
weaknesses that do not become apparent 
until they have been fired a number of 





RUSSIAN 
TOKAREV, 
7.62 mm. 


BELGIAN 
FABRIQUE 
NATIONALE 
6.35, 7.65 or 9 mm. 


German pistols, like the three included in this display, can be even more dangerous than others. Slave 
workers under the Nazis often deliberately inserted weak parts, which are not particular about victims. 


times. The Walther P-38, a popular souven- 
ir, is a good example. This German auto- 
matic is dangerously unreliable because 
the mechanism permits the hammer to hit 
the firing pin even when the safety is on 
When this happens repeatedly the pin 
weakens and may break and fire the pistol 
accidentally. 

Many of the German Luger pistols are un- 
safe because they were made with odd parts, 
and some are worn out from long use. If 
the laws of your particular region allow you 
to keep one of these weapons, you should 
have it checked by an ordnance expert. 

Ammunition for all foreign weapons is 
dangerous for anyone who does not know 
what the code markings on the shell cas- 
ings mean. They indicate different kinds of 
shells. Thirty kinds fit the 8-mm. Mauser, 
which was the standard German army rifle. 

Test shells are especially hazardous. Used 
to test the strength of new guns, they con- 
tain an abnormal amount of powder. Guns 
loaded with test shells are normally placed 
in a steel box and fired by remote control. 
If test shells are hand-fired in a rifle or 


pistol a few times, the weapon is likely to 
explode in the user’s face. 

Japanese ammunition is completely un- 
reliable, and the Italians had all sorts of un- 
predictable ammunition. Some of their 
shells—no one knows why—were filled with 
sand. Other projectiles consist of three or 
four pieces of lead, which separate in flight 
like shrapnel. 

Children and civilians are not the only 
victims of war souvenirs. In several in- 
stances, soldiers who went through the 
fighting without getting hurt have been 
seriously injured at home by shells or “duds” 
that they thought were safe. One ex-GI, try- 
ing to make a cigarette lighter out of a .50 
caliber shell casing, mutilated his hand 
when he exploded the primer in the base of 
the shell by driving a nail into it. 

Take these tips from the N.Y. police: 

Never try to fire a weapon with which 
you are not familiar. 

Never attempt to use foreign-made am- 
munition, even in a weapon you know well. 

Never try to deactivate ammunition or 
explosives; let experts make them safe. 


Some of the 30 kinds of cartridges—including soft-nosed, armor-piercing, explosive and incendiary slugs 
—for the German 8-mm. Mauser army rifle. Used by hunters ignorant of their markings, armor-piercing 
bullets can rip clear through a target to strike far beyond, and incendiaries can start forest fires. 
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Castered landing gear, which aligns itself with an 
airplane's direction of motion, is being tested at the 
Fairchild plant at Hagerstown, Md. It allows a 
pilot to make crosswind landings by heading his 
plane into the wind, like the trainer shown above, 
and then sidling down the runway. At right, above, 
is a detailed view of the swivel gear attachment. 


Created by AAF engineers, the “Covered Wagon" 
life raft (above) can carry 20 passengers in com- 
porative comfort. Ax inflated seat all around the 
nterior keeps occupants off the uninsulated floor, 
and the inflated superstructure shields them from a 
hot sun and strengthens the craft against possible 
buffeting by high waves. If either side of the raft 
collapses, o bulkhead inside the rubber hull will 
maintain buoyancy in the other half. The stern is 
designed to permit mounting on outboord motor. 
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Although it weighs only five pounds, the Electrol 
Powerpak (below) creates pressures up to |,500 Ibs. 
per sq. in. to raise and lower the flaps and wheels 
of Republic's Seabee amphibian. A hand pump op- 
erated by the pilot produces the pressure, but open- 
ings ore provided for the installation of a power- 
driven pump when increased weight is no objection. 











Snuggling in its graving dock, the Hughes Hercules 
(PSM, Aug. ‘46, p. 94) is nearing final stages of 
assembly. The air view above shows the wings being 
moved into position for attachment to the fuselage. 
Each wing float of the world’s largest flying boat 
requires an auxiliary dock. Towering above the main 
dock, the tail (inset) awaits installation of rudder and 
elevators. These pictures of the plane being assembled 
were made before channels to the harbor had been dug. 


Speeds up to 675 m.p.h. are expected from Britain's 
De Haviland Swallow (right), which has a Goblin jet- 
power plant developing a thrust of about 4,000 Ibs. Its 
fuselage is that of a modified Vampire, with the twin 
tail booms removed and a new fin and rudder installed 
above the tail pipe of the jet. It is the first jet-propelled 
aircraft with fully swept-back wings ever actually flown. 
Tiny blisters on the wing tips contain parachutes. 
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Packed inside the fuselage of 
a Boeing C-97 (right), a dis- 
mantied XP-84 jet fighter was 
recently flown from Farming- 
dale, N.Y., to Muroc Air Base, 
Colif., for its test flights. 
The transport’s own loading 
winches hoisted the smaller 
plone aboard for the trip. 
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To keep high winds from blow- 
ing a tied-down airplane from 
its moorings, the special wing 
cover at the right, developed 
by Bogardus Bros., has a firm 
ridge (inset) sewed in its top 
surface. This ridge breaks up 
the flow of air over the wing, 
just as spoilers do in slowing 
down a glider, destroying the 
wind's lifting effect. 
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Known for obvious reasons as 
the Flying Flounder, the Navy 
XF5U-1, at left, has a speed 
range of 40 to 425 m.p.h. Its 
outsize propellers are driven 
by two 2,000-hp. engines that 
are inside the center section. 
Low-speed characteristics will 
simplify landing on carriers. 


A specially equipped Bell 
helicopter (left) speeds 
crop dusting, one of many 
jobs for which the rotor- 
winged airplanes are par- 
ticularly well suited. In 
this case, downwash from 
the whirling blades helps 
spread the spray more 
effectively than an or- 
dinary airplane could. 
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At the instant of bursting, an atomic bomb is a 
fireball brighter than the sun. From it rises the 
towering smoke column and radioactive gas 
* cr we 
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A new science, phenomenology, was tested in Blandy’s Inferno. 


By VOLTA TORREY 
| were bets still were being made on 


how many ships the atomic bombs 
would sink in the Marshalls this summer, 
Vice-Admiral John H. Hoover said bluntly: 
“We won't give up surface ships.” If few 
ships were sunk, the Navy's friends ex- 
plained in the bar at Bikini, the colossal 
experiment being staged by Joint Task Force 
No. 1 would prove that sea power is not 
obsolete. If many ships were sunk, the same 
men continued, the United States would 
have to prepare for an atomic attack “the 
same way that the submarine menace was 
first met, by building more and more ships.” 
The name chosen for the operation, 
“Crossroads,” led some people to expect a 
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showdown between atoms and warships. 
Nothing of the sort occurred. The ability 
of certain parts of certain types of ships to 
withstand certain forces was tested, to en- 
able naval engineers to design stronger ships. 
But the atomic bomb was not employed at 
Bikini the way that an enemy would be most 
likely to use it. 

A new science, rather than a weapon, was 
on trial. This science is called phenomenol- 
ogy. The phenomenologists had said that 
the atomic bomb would do terrible things. 
Joint Task Force No. 1 found that they 
were just about right. 

Necessity had given birth to this science, 
secretly. Manhattan Project workers had not 
been certain what they were producing. 
Some thought the conversion of matter into 


The submarine Skate looked crushed 
and worthless on July 2, but neval 
engineers said it could be ready for 
action in two weeks. 
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energy that they hoped to bring about over 
the enemy's heads would merely produce a 
tremendous burst of light, which might 
sunburn people severely but not do any 
“useful” damage. Others maintained that 
the atoms would release their energy in more 
effective No one knew for sure. So 
jacks-of-all-sciences were assigned to solve 
this mystery, and were dubbed phenomenol- 


ways 


ogists 

They had to that things that 
never had happened before would happen, 
and predict what else would happen 

rheir predictions were only partially veri- 
fied by the explosions at Alamogordo, Hiro- 
shima and Nagasaki. In New Mexico, there 
weren't enough things in the bomb’s way, 
nor was there time enough, for the techni- 
cians to determine its effects precisely. No- 
body who knew an atomic bomb was com- 
ing, or how to measure its might, was in 
either Hiroshima or Nagasaki at the time 
those cities disappeared; and there was so 
much gore and wreckage later that only 
approximate measurements could be made 
But at Bikini, everyone knew when and al- 
most where the bomb would go off, and no- 
body got hurt. Hence, the phenomenol- 
ogists’ figures could be checked with greater 
accuracy than had been possible previously. 


assume 


Gradations of Damage 


Being human, phenomenologists could not 
always be right. One of them erred, in fact, 


at Bikini. It was his business to know what 
would occur before it occurred. But when a 
light shower fell on the observation ships, 
a few minutes after the first bomb went off, 
he wanted to run because he thought it 
might be radioactive rain. He was mistaken. 
It was harmless rain from a harmless cloud, 
which the meteorologists had seen coming, 
and they reassured him. 

Despite this slip-up, the phenomenologists 
were pretty pleased with themselves the next 
day. Beautiful Kodachromes, which showed 
far more details of the explosion than any 
human eve had noted, were available then. 
And the flood of reports substantiated, in 
general, the phenomenologists’ forecasts. 

Che 70 floating targets were the major part 
of the apparatus with which the predictions 
of the atomic scientists were checked. The 
ships had not been placed as they would be 


Boarding parties (right), corrying Geiger counters, 
found some ships virtually intact and apporatus 
unharmed, yet dangerously radioactive. 


POPULAR 
92 SCIENCE 


at a naval base or in a task force. They had 
been arrayed so that some would surely be 
sunk and others scarcely touched. 

A line of attack transports, for example, 
extended from the battleship Nevada, the 
bombardier’s aiming point, to the outer rim 
of the target. Anyone sailing along this line 
of ships the day after Test Able could see 
that these ships had been damaged to 
different degrees, and that engineers could 
readily draw a curve on graph paper indicat- 
ing how seriously a ship at any given dis- 
tance from an atomic bomb would probably 
be damaged. 

The attack transport that was farthest 
from the bomb was only slightly scorched 
and damaged. The next one was more seared 
and battered; its stack was smashed in and 
its radar antenna was wrecked. The third 
attack transport in this line was really a 
mess; its bridge was gone, its superstructure 
crumpled, and it was still so “hot” when 
tested for radioactivity more than 24 hours 
after the bomb went off that it was danger- 
ous to stay aboard it. The only signs of two 
other attack transports of the same type, 
which had been still closer to the bomb, 
were ugly smudges of smelly oil in the 











A goat's cage was toasted black, but the goat broke out and survived the bomb's terrific blast. 


lagoon’s clear blue water. Divers descended 
later and found two big rips in the hull of 
the one that had been nearest to the bomb. 

But the ships were only one part of the 
complex apparatus that was used to find out 
precisely what the bomb would do to what 
at what distance. The Army ordnance and 
materiel spread out on the decks, the panels 
of paint that resembled service ribbons on 
the superstructures, the animals in the gun 
turrets and the bottles left in the sick bays 
were also part of this supergauge. So much 
happens when an atomic bomb goes off that 
the instrument for testing its strength had 
to include all sorts of things. 

Many of the devices set up on the ships 
were similar to those used to test such explo- 
sives as TNT and RDX, but they were spread 
out farther. An atomic bomb has been de- 
scribed as the equivalent of 20,000 tons of 
TNT, but some may explode more violently 
than others even though they come off the 
same assembly line. The technicians at Bikini 
were prepared for as great an explosion as 
50,000 tons of TNT could produce. 

Comparisons of atomic bombs and chemi- 
cal bombs, however, are misleading. In addi- 
tion to ordinary blast, heat and light, nu- 
clear fission produces lethal radiation and 
radioactivity, which human beings cannot 
see, hear, feel, smell or taste. These phenom- 
ena were also measured at Bikini, but the 
gauging techniques and the findings regard- 
ing radiation will not be published. The 
radiation from the bomb does not continue 
long, but the radioactivity lingers, and even 
when exposure to this radioactivity is not 
fatal, it may destroy a man’s white blood 
cells and expose him to other perils. 

Although a man can see the light, and feel 


the heat and blast, these manifestations of 
nuclear energy are so great and brief that 
they seem almost as eerie as those that can- 
not be detected without instruments. The 
blast depressed the deck of the battleship 
Nevada, without harming delicate teletype 
apparatus resting on the deck. The heat left 
black, burned streaks across the floor of a 
goat’s cage, but the goat was found casually 
munching hay. The light looked bigger and 
brighter than the sun, but men stared at it 
without goggles and were not blinded. 


Amateurs Fooled 


An atomic bomb, in short, behaves even 
more mysteriously than a Kansas tornado, 
Airplanes on the decks of target ships were 
torn to shreds, but drones flew right through 
the twisting cloud and were not even 
scorched. The upper part of the submarine 
Skate looked like a wad of wastepaper, 
crushed together by some unseen giant’s 
fist, but the submarine still could cruise 
under its own power. 

The staff phenomenologist for Operation 
Crossroads, borrowed from the Manhattan 
Engineering District, was Dr. Joseph O. 
Hirschfelder. He is a University of Wiscon- 
sin physicist and chemist. The forecasts 
which he and his associates prepared for 
Vice-Admiral W.H.P. Blandy before the 
bombs went off were revised frequently as 
more information was rounded up. Data 
obtained by setting off small charges of TNT 
in a model basin at Solomon, Md., for ex- 
ample, modified the official predictions re- 
garding the column of water that would 
spout up in Test Baker. 

Other prophets, without such up-to-date 
information at their fingertips, did not fare 


The aircraft carrier Independence, her flight deck 
destroyed and bridge structure collapsed by fires 
started by the bomb's heat, was towed away. 





so well. Many of them expected too much. 

Compared to the forces that romp around 
and through the earth, the atomic bomb is 
a puny thing. Dropping one in the Pacific 
is about like dropping a welder’s spark in 
a 30-acre lake. The Marshall Islands are a 
marshaling yard for the winds that create 
typhoons, but the forces that produce ty- 
phoons last much longer than those freed 
by the bomb. The air at Bikini on July | 
was full of moisture, yet the bomb’s force 
was spent so swiftly that it did not even 
precipitate rain. 

The alarmists were no more absurd, how- 
ever, than those who pooh-poohed nuclear 
Bikini who 


fission. There were officers at 


chortled on the morning of July 1 because 
the spectacle, in bright sunlight, was not as 
awe-inspiring as it had seemed to the sci- 


entists who saw the first bomb explode on a 
dark night in New Mexico. These kibitzers 
crowed too soon that the damage was only 
superficial. Navy men wisecracked that only 
the “Army gear” had caught fire, and said 
the ships could be repaired, in a jiffy. One 
observer, who had seen two of the three 
previous atomic explosions, had advised his 
friends to take a good look at the palm trees 
of Bikini on June 30, because they would be 
gone on July 1. The palm trees were not 
even singed, and this was cited instantly 
as evidence that the bomb was not as hot 
as advertised. 

But the great fire on the aircraft carrier 
Independence lit the sky long after the sun 
had set. One whole side of the big red bat- 
tleship Nevada was as black as toast even 
though the bomb had missed this brilliant 
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target by at least a quarter of a mile. 

Never before had one bomb done so 
much damage to so many ships. Even 
things that seemed O.K. were useless. A 
concrete drydock, for example, looked the 
same the day after the bomb went off as it 
had the day before, but was so radioactive 
that no one could work on it and live. 

The Bikini lagoon had been surveyed and 
studied so thoroughly beforehand that more 
was known about it than is known about 
New York’s harbor, yet pools of radioactivity 
continued to bob up for days in places where 
they were not expected. Swimming at the 
Bikini beach was declared safe, then hazard- 
ous, then safe again. The line between in- 
active areas and zones of “hot” radioactivity 
was often amazingly narrow. Ship-boarding 
parties sometimes found one end of a vessel 
perfectly safe, but the other end so peril- 
ous that it had to be declared out of bounds. 

According to Rear Admiral Ralph A. 
Ofstie, of the U.S. Strategic Bombing Survey, 
it is absolutely impossible to say how many 
airplanes carrying chemical bombs would 
have been needed to knock out the fleet 
that was anchored at Bikini. One atomic 
bomb so reduced, blinded and lamed that 
fleet that for several days, at least, it would 
not have been worth much against even the 
Chinese Navy. 

Official evaluators suggested almost im- 
mediately that superstructures should be 
redesigned. Future warships will not look 
like those now afloat. They may be much 
sturdier. But nobody knows how even an 
atom-proof ship can save a city from an 
atomic attacker's barrage. 


Punctured diaphragms in the ends of pipes mounted 
like this (below) on decks of many ships indicated 
the amount of pressure from the bomb. Left, below: 
The US.S. Nevada after Test Able. The blast 
wrecked many vehicles parked on its deck. 





Plastic Football Helmets. Only 
half as heavy as the familiar leather-and- 
fiber helmets, these headgear are weather 
resistant and have as much or more protec- 
tive strength. Made by MacGregor-Gold- 
smith, of Cincinnati, they are molded in one 
unit from phenolic laminated material. 


Climbers for the Steelworker. 
Strapped over workers’ shoes, these hard- 
rubber gripping spurs provide a safcty meas- 
ure for workers on vertical “H” or “I” beams. 
Wearer rests his weight on climbers, which 
grip the beam firmly. They're made by 
Austin Supply Co., Philadelphia. 


Airborne Wire Reeorder. What a flight instructor 
says to his student while aloft is recorded by the instrument 
below, at left, which is installed in the plane. At the right 


is the play-back unit. 


The system is sponsored by the 


C.A.A. to help standardize instruction methods. 
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LOOKING INTO THE SUN. This is 
possible with the Icaroscope, a 
telescope-like invention that en- 
ables the user to gore at an ex- 
ploding A-bomb (PSM, Aug. ‘46 
p. 77) and other objects too 
bright to look at naturally. De- 


veloped at the University of 


Rochester to spot sun-hiding 
plones, it has ao phosphorescent 
screen and metal shutters that 
darken very bright objects more 


than dimmer ones 


SCOUT PLANE GIVEN SLED RIDE 
Returning scout planes to the 
mother ship by the U. S. Navy's 
Charley Recovery'’ method is il- 
lustrated below and at right. A 
sled" (right) is allowed to ride 
behind the ship, and the homing 
plane, with a minimum of jockey- 
ing, taxies onto the sled's nearly 
flat surface. it is then reeled into 
position under a crane that hoists 


it aboard 
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PA-6 PIPER SKYSEDAN. Scheduled for 1947 production, this 
four-place, low-winged family plone is powered by a Conti- 
nental 165-hp. engine with an electric starter and generator. 
Its 40-gallon fuel capacity gives it a range of 600 miles. 
Cruising speed tops 135 m.p.h.; landing geor is retractable. 
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Golfer’s Swivel Tee. Duffers and 
experts alike, who often have bent down 
to pick up tees after drives only to find 
they weren't there, should be glad to see 
the swivel tee (below), the idea of J. L. 
Paprocki, W. Islip, N. Y. It stays in the 
ground—unless you dig a big divot—and 
it won't break as readily as ‘straight tee. 


TEE SWIVEUS WHEN « 
BALL 1S STRUCK 
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Rolling to the River. By provid- 
ing a fixture on the bow to mount a wheel 
and brackets on the inner sides near the 
stern to take the paddles, a canoe or small 
rowboat can be quickly converted into 
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Harvesting Basket Sits on 
Stick. Fruit picking is no longer a back- 
breaking job with the basket devised by 
A. F. Flournoy, Shreveport, La. A thumb- 
screw holds the container on the rod that 
runs through its center and is stuck in the 
ground, leaving both hands free to gather 
the crop and place it in the basket with- 
out stooping. 


Ties Bundles Without Knots. 
A wooden carrying handle for packages, 
wired with twisted open ends at the 
bottom, makes it unnecessary to tie string 
or other binding. Hooked onto even a 
loose binding, a few twists anchor it 
securely without knots. Inventor is I. 
Raymond Trevisan, Newark, N. J. 


a barrowlike device (below) that makes 
pushing the craft to the water an easy mat- 
ter. Devised by A. A. Bjork, Ashland, Wis., 
this novel method also facilitates loading 
the craft on the roof of a car for long trips. 


PADDLES 
USED AS 
BARROW HANDLES 








Magnets for Buttons. Robert Ellis, 
York, Pa., has developed a magnetic but- 
ton used in much the same way as ordinary 
snap fasteners. The smaller permanently 
magnetized part of the button is sewed to 
one edge of the material, while the arma- 
ture of soft iron is fixed to the other. 
Fasteners are easily opened, and can be 
adapted to a variety of shapes and designs. 


SECTION 


REST OF SEAT lé 7 


Bike Seat for Baby. Small young- 
sters will no doubt get all the thrills of 
bicycling from this front seat designed to 
go on Dad’s machine. It is a saddle that 
is fixed by clamps to the crossbar just 
behind the handlebars. Comfort for the 
young nmder is assured not only by weil- 
arranged saddle springs, but by foot rests 
on the forward forks that can be adjusted 
to suit short legs. The seat, together with 
all the accessories for attaching and brac- 
ing it, is the invention of Herman K. Rehn, 
Amherst, Mass. 


INSULATED 
HANDLE 


HEAV 

SCREEN MESH 
OR PERFORATED 
SHEET METAL 


Crisps Cereal for Breakfast. 
Soggy cereal will regain its crispness in 
the container (above) designed by H. H. 
Buttner, Rye, N. Y. Shaped like a slice of 
bread and made to fit in either side of the 
average household toaster, it has an in- 
sulated handle for easy and safe lifting. 
For use with an automatic toaster, a hinged 
top may be added to hold in the cereal when 
the toaster pops. 


Makes Curtain-Hanging Easy. 
A strip of metal %-inch wide and 1/32- 
inch thick has been devised by Morris S. 
Licht, Cleveland, Ohio, for hanging cur- 
tains on rods without the aid of other fix- 
tures. The flat metal piece is bent to hook 
over the top window molding, and a cur- 
tain-rod hook is punched out of its lower 
end. No nails or screws are needed. 
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Moving Barrier Paces Trotting Racers to a Getaway 


THEY'RE OFF to a good start in sulky races 
when this new mobile starting gate is 
used. Designed by Walter E. Smith, har- 
ness racing official, it is made of tubular- 
steel grillwork, rolls along on rubber-tired 
wheels, has 11 eight-foot-wide stalls, and is 


New Trimming for Dresses 
Stems from Navy Braid 


WITH experience gained by having 
made miles of gold and silver wire for 
Navy uniform braid during the war, 
North American Phillips Co., Inc., was 
able to develop the colored coating on 
hairlike wires shown above. It is used 
for glamorizing women's dresses and 
accessories. 
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powered by a gasoline motor, As the horses 
approach, the gate moves ahead of them 
until they are well lined up. Theri the starter 
presses a button, springing the barriers up- 
ward (as above), and giving a 12-foot clear- 
ance for horses and carts. 


Plastic Phonograph Records 
Are Decorated in Color 


APPROPRIATE color pictures adorn both 
sides of new plastic phonograph records, 
made -hy Vogue Recording Co., Inc., of De- 
troit, that not only outlast ordinary shellac 
records but may be put up in the game room 
or children’s room as decorations. A noise- 
less, super-high-fidelity plastic surface on 
an aluminum core prevents them from 
breaking or warping and gives true tone 
without needle scratch. 





ain of Seeds 
rings Desert 
ack to Life 


Above: Millions of these pea-sized pellets, 
loaded with love-grass seed (Eragrostis), are 
being sprayed on the denuded range lands of the 
Papago Indian Reservation, Arizona, to revive that 
area for agriculture and stock raising. Besides the 
grass seed, each pellet contains a rodent- and 
insect-repellent, fertilizing agents, and is chem- 
ically treated to prevent mold and deterioration. 


At right above: Cloy-type soil, brought to 
the pellet-making factory from the land where 
the planting is to be done, is first run through a 
hammer mill, which pounds it into a fine powder. 
This powder is blown through a pipe up to a 
hopper above the mixing machinery, then fed by 
gravity through the pellet-making apparatus until 
it comes out in tiny balls ready for planting. 


At right: Dr. Lytle S. Adams (right) and Pilot 
A. R. Brown survey the map of the area to be 
planted prior to the initial take-off on the first 
flight to bring new life to the western range. Dr. 
Adams, early aviation enthusiast and inventor of 
the air-mail pickup, directs replanting projects for 
the Departments of Agriculture and Interior. 
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Factory-made pellets, sown by plane, grow grass in Southwest. 
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1. Dr. Adams inspects a stand of love 
grass in a test plot set out on the Papago 
Indian Reservation a year ago in the 
search for a grass especially suited to 
the dry areas of the West. This experi- 
mental plot is among the 50,000 acres 
being planted with the pellets containing 
love-grass seed, found most suitable, which 
had to be imported from Africa. 


2. Pouring a bucket full of the grass seed 
into a hopper above a mixing machine; 
through the larger hopper at the left is 
run the pulverized clay. Fed by gravity 
into the machine in. correct proportion, 
the ingredients poss through a series of 
rotating blades on a shaft, insuring a uni- 
form mixing of the seeds through the mois- 
tened, treated soil. This mixture then falls 
between recessed disks, where it is pressed 
into uniform-size pellets that drop into 
containers, ready to be planted. 


3. Three pellet-making machines are al- 
ready in operation at a factory set up 
in Sells, Ar'z., headquarters of the Indian 
reservation. In an eight-hour day they 
turn out 18,000 pounds of pellets, enough 
to plant 4,500 acres. 


4, Looking like miniature walnuts, the pel- 
lets will germinate within 48 hours after 
sufficient rainfall. Their firmness facilitates 
handling, planting, and ground penetra- 
tion, and gives protection until the seed 
sprouts. 


5. The amount of acreage planted each 
day is directly controlled by the carrying 
capacity of the plane, the distance of the 
airstrip from the acreage to be planted, 
and the time it takes to load the pellets 
into the plane. To speed up this last oper- 
ation, a small, farm-type tractor was fitted 
with ao hydraulic lift equipped with a 
special extension yoke and a hopper that 
holds the same amount of pellets as the 
hopper in the plane. The reseeding plan 
in the Sells vicinity will bring much em- 
ployment to the Papago Indians, whose 
prime interests for centuries have been 
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agriculture and stock raising. Other tribes 
in the West and Southwest will also bene- 
fit from government-sponsored planting 


6.4 loading hopper moves into posi 
tion above the plane and a Papago Indian 
releases the seed into the aircraft. This 
fast-loading idea reduces the time o plane 
must be grounded. 


r Flying at 500 feet, a Bellanca Pace- 
maker spills out the seed pellets through 
a disseminator on the underside about 
midships. The ship has a safe-load capaci- 
ty of 1,500 pounds of pellets, which will 
plant an area 250 feet wide by two miles 
long—an average of one pellet to every 
square foot of ground. 


8. The disseminator, connected to the 
hopper by a gate controlled by the pilot 
has 12 wind vanes. Centrifugal action 
sprays the pellets in an even pattern. An 
auxiliary motor coupled to the shaft of 
the disseminator insures uniform operation 
under varying conditions of wind action 
and load drag of the pellets coming down 
through the hopper. With ideal flying con- 
ditions, 2,000 acres are seeded in a day 


9. This blanket test proves the efficiency 
of the Sky Planter. Stretched taut as the 
plane flies overhead, it is pelted with the 
accuracy of a shotgun. 


10. Sky planting is not new. It was done 
as early as 1924 by Glenn Curtiss, pioneer 
flier and airplane maker, who sowed grass 
seed by plane over the Florida Everglades 
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1,000 color chips, } 
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Color Mixing That Cau 


With 12 ingredients, a paint dealer now can reproduce 
any one of 1,000 colors exactly in a few minutes, © 


yee 
eh 
init 


ui orange, purple, blue, and 
paint mixing by a Scientific sygtem tral gray, white, an oil 
that gives each of 1,000 colors a number of extender, and a varnish, 
its own and provides a foolproof formula selected on the basis 
for reproducing it. With the initial help of combined, not what 
@ novel paint chart on plastic, a paint dealer alone, Combin' 
using the Nu-Hue system, recently devel- with gray and white produces 
oped by The Martin-Senour Company, can 
quickly reproduce any of the 1,000 colors 
from a stock of only 12 ingredients. 
Nu-Hue utilizes six colors—ted, yellow, flat to high-gloss. 
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5 For the paint dealer who handles @ large volume of business, a dispenser for the colors and other 
ingredients has been designed. With a maximum of 12 containers ond the formulas from the color 
directory, the dealer is then equipped to produce any color in the time It tokes to stir paint before using. 


Everybody has his own pet idea of some gadget he would like to see in general 
use. What is YOURS? Popular Science Monthly will pay five dollars for every such 
suggestion thet its editors decide to publish. 


Fountain-Pen Anchor. Something 
besides a mere clip that will really make a 
fountain pen cling to your pocket. Richard 
Klein, Cudahy, Wis., suggested it. 


Passenger-Shifting Bus. For bus 
riders who linger near the front, Peter Fer- 
ko, Bridgeport, Conn., suggests the above 
method of urging them to the rear 


Sign to Signal Trolley Stops. 
It would flash a warning to trolley riders 
at night when they are due to get off. Idea 
is from Sylvia C. Schneider, Biwabik, Minn. 
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Transparent Posts. Basketball fans 
ought not to have to peer around pillars, 
so Jack Waite, Greenville, Pa., recommends 
making gym supports of plastic or glass. 


Ring-Free Bathtub. Just install a 
sprinkler system around the top of the tub, 
so that ring would be washed off, says Mrs. 
Ruth Keefer, Anaheim, Calif. 


Color Scheme for Keys. Louis 
Singer, St. Louis, Mo., would like to see 
them make keys and locks with color sym- 
bols to match, for easy identification. 


Cartoons by SYD LAND! 
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or GLASS 


Stronger-than-steel fibers 
serve fliers, motorists, en- 
gineers, sportsmen, housewives. 


at 


‘ 
YS . Wea ew glass is blown into fibers the size 


of the strands of a spider web it be- 
+s comes as flexible as cotton thread and 
stronger than steel. No longer a novelty, 
this process was first used commercially in 
1931. Since then, Fiberglas has been given 
more than 4,000 jobs to do in American 
industry and is daily being put to work at 
new ones, some of which are shown here. 
Engineers and designers think this is only a 
beginning for a material that does not burn, 
shrink, stretch, oxidize, rot or rust, and is 
not harmed by weak alkalis or most acids. 
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Glass is cast into spheres (top of 





page) before it is made into fibers 








Kodachromes by Jerry 
Pairbanks from Populer 
Science on the Screen 


On a gloss ironing 
board, this woman is 
pressing her glass 
frock. The material 
will not burn, and a 
hot flatiron, left on 
it while the user an- 
swers a telephone 
coll, will not even 
leave a scorch mark. 
Window and door 
drapes are also 
made of the Fiber- 
glas fabric. 
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Steam pipes at left are insulated with “wool” made 
up of countless interlaced glass fibers. Besides be- 
ing one of the best insulators, Fiberglas does not 
rust or decay when laid underground. 


The home-type hot-water storage tank below is 
being covered with gloss-wool insulation. Myriads 
of air pockets in the material prevent the escape 
of heat from the water. 








Glass-clad models 
watch the flames 
of a burning 
wastebasket lick 
harmlessly at cur- 
tains woven of 
glass fibers. Though 
this new textile 
material does rot 
burn, it neverthe- 
less will melt if the 
temperature goes 
high enough. 


The body of this car, designed by William B. Stout (PSM, 
July ‘46, p. 84), together with the bumper and a few 
structural parts, is made of Fiberglas bonded with syn- 
thetic resin. News writers, invited to hit the body with 
hammers, found they could not dent it. Shown right are 
cross sections of the bumper and a hollow strut that at- 
taches the engine to the body; also a cut-away piece of 
the Fiberglas honeycomb material that is used to make 
the interior of the strut. 


The filling of this downy 
comforter is fleecy glass 
wool, while the cover is 
a finely woven glass tex- 
tile similar to that used 
in 14 plies to make the 
automobile bumper shown 
in the above photograph. 
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A sheet of tough Fibergias-plastic aminate bounces 
back uninjured from a blow like this, for it has a cer 
fain amount of elasticity as well as mmense tensile 


and impact strength 


Ries te ta, Fiberglas won respect os a structural material by 
proving its worth in complicated airplane parts 
like this queer-shaped air duct. Peace has lifted 
the wartime ban on some 300 research projects 
devoted to finding new commercial uses for glass. 


atest present use of gloss 
ond heat Airplane interior 
blanketed with the material Fiber 
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, Electrons 


at W ork fame 


How the busy family of vacuum tubes serves industry 
as valves, triggers and throttles of electric power. 


By WILLIAM P. VOGEL, JR. 


HEN you snap your radio on; when 
you cross the path of an electric eye 
and untended doors jerk open to let you 
pass; when you hear your train called with 
strident clarity above the clamor of a vast 
terminal, electrons have been put to work. 
Electrons are controlled by vacuum 
tubes. And vacuum tubes in the last 15 
years have gone far afield from their origi- 
nal uses in communications to become the 
valves, triggers, and throttles of modern 
industry. 

All vacuum tubes, from the tiny nutlike 
affairs in hearing-aid devices to the six-foot 
water-cooled giants used to handle hun- 
dreds of kilowatts in radio broadcasting and 
power conversion, depend upon the same 
principle. This principle is that electrons— 
those ultimate bits of electrical energy— 
can be rapidly and automatically controlled 
when they are freed from a metal conduc- 
tor and jump across the empty space inside 
the tube. Their behavior during those 
microseconds can be changed in almost any 
way that human intelligence wants it to 
be changed. 

Attempts to classify vacuum tubes be- 
gan almost immediately after Dr. Lee 
DeForest invented the basic three-element 
tube in 1906, which he termed the “audion.” 
The late Dr. Michael Pupin, of Columbia 
University, objected to the name, saying it 
was a “mongrel... a Latin word with a 
Greek ending.” Soon afterward, Dr. Irving 
Langmuir, of the General Electric Com- 


pany at Schenectady, began to refer to 
two-element tubes as “kenotrons” and 
three-element tubes as “pliotrons.” Dr. 
DeForest scoffingly termed. this jargon 
“Graeco-Schenectady.” Yet, today the elec- 
tronic scene is full of ignitrons, phanotrons, 
thyratrons, magnetrons and such trade- 
marked items as Radiotrons. But don’t let 
the long words scare you: what electrons- 
at-work do is fairly simple, even if we 
don’t always know how they do it. 

No matter how big or how small, whether 
for microwave work or to control the split- 
second cycle in resistance welding, all 
vacuum tubes must have cathodes—the 
source of the electron stream. There are 
many different types of cathodes. Some are 
simply filaments, very much like the glow- 
ing wire in the ordinary incandescent lamp. 
When an electric current heats the filament 
to incandescence, electrons are boiled out of 
it much as steam is boiled out of water. 
Another type of hot cathode is built like a 
tiny electric stove, with an electric heating 
coil inside the cathode sleeve. Some vacuum 
tubes have cold cathodes, in which the 
electrons are literally pulled out of the 
cathode material by a high voltage across 
the tube. An important class of tubes, 
known as ignitrons, have pools of mercury 
as cathodes, from which the electronic 
stream is started by an auxiliary electrode 
called the ignitor. Phototubes, widely used 
to measure paper thickness, to keep color 
plates in register on the printing press, and 
to open and close doors, have yet another 
type of cathode—one from which the elec- 
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trons dart out in proportion to the intensity 
of the light falling upon the cathode. 

Another essential for vacuum-tube opera- 
tion is the anode—the collector or receiver 
of the electrons emitted by the cathode. 
The anodes are always positive with re- 
spect to the cathodes—ranging from a mere 
90 volts or so on the anode (familiarly 
known as the “plate”) in a small household 
radio tube to many thousands of volts on 
the big water-cooled anode of an industrial 
or transmitting tube. The anode can never 
emit electrons—that is the special privilege 
of the cathode. 


Because of the unique behavior of these 
two electrodes, vacuum tubes acquire one 
of their most important characteristics: 
they act as valves. The current flow 
through the tube can be in one direction 
only, from cathode to anode. This makes 
the two-element tube—the kenotron—a 
natural for rectifying alternating current 
into direct current. And in radio applica- 
tions, kenotrons, commonly called diodes, 
apply their valve action as well to such 
jobs as detection and automatic volume 
control. 

But the kenotron has its limitations. Be- 


TRAFFIC CONTROL OF ELECTRONS 
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One-way traffic—from cathode to anode—is the 
inflexible low of electrons. The kenotron (symbol- 
ized at left) is a simple, two-element vacuum 
tube that stops that traffic 60 times a second while 
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converting ordinary alternating current to direct, 
as the pte ponels illustrate. But traffic in the 
kenotron tends to jam around the cathode as the 
impeding “space charge" develops. 





e 


By setting a grid, like a shuttered gate, between 


cathode and anode, the space charge can be dis- 


persed at will. As the grid's charge, which can be 
varied, becomes more positive it speeds the elec- 


pe 


An uneven seesaw best illustrates how the grid en- 
ables a vacuum tube to amplify impulses. When the 
grid is placed close to the cathode, a slight charge 
in grid potential controls a large change in the flow 


The traffic-hampering space charge is eliminated 
altogether in the phanotron (symbol at left), which 
is a kenotron into which a small amount of inert 
gas has been inserted. As the gas becomes ionized 


trons on their way (center, above). The more nega- 
tive it is the more it congests traffic. Symbol at left 
is that of the pliotron, simply a kenotron with the 
grid added, which is used to control and amplify. 


dy. °° 
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of electrons to the anode, just as a small move- 
ment of the short end of the seesaw causes oa large 
movement of the long end. This effect is lost when 
the grid is centered, as seesaw in background shows. 


its molecules become positive and pull electrons 
out of the space-charge region very much the way 
a special squad of traffic cops speeds a clutter of 
cars through a busy intersection. 
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cause the negative electrons tend to pile 
up around their source, the cathode, they 
get in the way of other electrons traveling 
to the anode. This is known as the space 
charge. To overcome the crowding, a tiny 
quantity of some gas such as mercury 
vapor, argon or xenon is placed in the tube. 
The gas overcomes the crowding action of 
the electrons and hustles them on to the 
anode. The gas acts in this way because 
it becomes ionized—by losing electrons its 
molecules become positive and attract new 
electrons from the cathode, which in turn 
are knocked out by others as the rate of 
flow increases. Such gas-filled tubes are 
called phanotrons; they have the ability of 
handling greater quantities of current than 
kenotrons 

A third class of rectifiers is the ignitrons 
Because their cathodes are pools of mer- 
cury they have tremendous power-handling 
ability. Despite the ignitor, which starts 
the action of the tube, they are basically 
two-element tubes like kenotrons and 
phanotrons. As the ignitor fires the cath- 
ode, vast quantities of electrons pour out 
of the pool toward the anode, At the same 
time quantities of positive mercury-vapor 
ions are created, which, as in the phano- 
tron, serve as traffic cops to help the elec- 
trons on their pell-mell course to the anode. 
The biggest ignitrons can deliver 200 am- 
peres of current at 20,000 volts—a power 
output of 4,000 kilowatts, more than enough 
to make a typical small town shine like 
Times Square on New Year's Eve. 


Tubes That Control and Amplify 

The space charge can be put to work by 
adding a third element, called the grid, to 
a vacuum tube. When a grid, deliberately 
made negative, is placed between cathode 
and anode, it will hold up current flow just 


the way the space charge does. But if the 
grid becomes more positive, it will aid the 
flow of electrons to the plate the way the 
positive ions in the gas-filled tubes do. 
With the introduction of the grid, vacuum 
tubes acquire two more characteristics: 
control and amplification. If two-element 
tubes act like one-way check valves, then 
three-element tubes act like triggers or 
throttles. 

Tubes with grids belong to two families: 
the pliotrons and the thyratrons. The plio- 
trons are high-vacuum tubes, like the keno- 
trons. The thyratrons, like the phanotrons, 
contain minute quantities of easily ionized 
gas. Most radio-receiving tubes, except 
rectifiers, belong to the pliotron family, 
while the, thyratrons find their biggest ap- 
plication in industry 
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With the pliotrons, the vacuum tube as- 
sumes its function as a throttle. Suppose 
the grid is made quite negative. The elec- 
trons, crowding away from the cathode, are 
stopped dead in their tracks by the nega- 
tive grid, very much the way a closed 
Venetian blind keeps out light. Now, as 
the signal varies and the grid becomes less 
negative, it permits more and yet more 
electrons to flow to the plate. Plate current 
increases. The Venetian blind is now open, 
admitting full sunlight, 

In the thyratrons the action of the grid 
is more like a trigger than a throttle. Like 
all gas-filled tubes, thyratrons can handle 
larger current flows. When the grid is 
negative the current is halted, but once the 
tube has started to pass current the grid 
becomes ineffective, because of the ions of 
gas that jostle the electrons on toward the 
anode. The only way a thyratron, once it 
has been “fired,”’ will cease to pass current 
is to make the anode negative. This per- 
mits the gas inside the tube to “deionize,” 
and the grid once more takes command of 
the electron stream. 


“Seesaw” Effect on Volume 

In both types of tubes any degree of 
amplification can be obtained, depending 
upon tube design. If the grid is placed 
very near the cathode, as it usually is, it 
becomes possible for a small change in 
grid potential to control a large change in 
plate current. Suppose that a change of 
one volt in the grid potential causes a 
change of 15 volts in the plate potential. 
Then the tube is said to have an amplifica- 
tion factor (designated by the Greek letter 
mu) of 15. 

In certain classes of pliotrons and thyra- 
trons voltage gain is sacrificed in favor of 
power-handling abilities. Again the design- 
ers space the electrodes in such a way that 
while the grid voltage does not produce a 
significant change in the plate voltage, the 
tube permits a large number of electrons 
to pour into the anode. Such tubes are 
called power amplifiers and their most 
familiar use is in the amplifiers used to 
drive a loudspeaker of a radio installation 
or a public-address system. 

Because of the control and amplifying 
action of pliotrons ana thyratrons you can 
obtain whatever effect you want. All you 
have to do is to choose your tubes properly. 
You can magnify the tiny impulses of elec- 
tricity produced by your brain or your 
blood stream to power a stylus that draws 
an encephalogram or a cardiogram—or you 
can automatically drive heavy switchgear 
or work the loudspeakers in Madison 
Square Garden. 








It Helps to Add a Screen 

Like all other vacuum tubes, tubes with 
grids have certain limitations. The anode 
and grid oppose each other—for that rea- 
son, when we want maximum power in the 
load, we have to make the anode least able 
to attract electrons by making it less posi- 
tive. Likewise, when we want less power 
in the load, we have to make the anode 
more positive, just at the time when we 
want reduced current flow. The best way 
to overcome this is to insert a second grid, 
called the screen, between the control grid 
and the anode. The screen is made posi- 
tive. Thus the twin functions of the anode 
are split between two electrodes: the 
screen attracts and accelerates the elec- 
trons while the anode collects them. Even 
the screen has its limitations. Some of the 
slower electrons fail to get to the cathode 
and tend to return to the positive screen. 
To prevent the return of these electrons, 
still another grid, known as the suppres- 
sor, is inserted in the tube between the 
screen and the anode. Carrying a negative 
charge, the suppressor repels electrons that 
would like to go to the screen and hustles 
them on to the anode. 


And On Up to “Hoptoads” 
Tubes with three elements are commonly 


called triodes, those with four are called 
tetrodes, and those with five are called 
pentodes. Special radio and _ industrial 


tubes, in which several different tube types 
are enclosed in the same container, have as 
many as six, seven and eight elements and 
are called hexodes, heptodes and octodes. 
Among vacuum-tube designers there is fre- 
quent joking about a mythical tube known 
as the “hoptoad’—which, if it could ever 
be built, would have an infinite number of 
electrodes and the ability to perform any 
function whatsoever without loss or limita- 
tion. 

In general, all of the ordinary tubes used 
in radio, telephony, and industry are of the 
types described. There are many varieties 
of tubes, each with different characteristics 
and different circuit applications. The elec- 
tronic engineer simply has to pick the right 
tube for his purpose. For example, a radio 
set could be built using only diodes and 
triodes. But the diodes used to rectify house 
current would be far larger tubes than 
those used to detect the signal. And the 
triodes used for voltage amplification would 
be far different from the triodes used to 
drive and supply power to the loudspeaker 
system. 

As the electronic industry challenged the 
unknown region in the higher reaches of 
the radio spectrum—where the frequency 
is 300 megacycles and more—it became 
evident that a totally new. kind of thinking 
about vacuum tubes was necessary, No 
longer could the tube be considered merely 
the electronic component of a circuit com- 
posed of conventional inductances, capaci- 























The tighthouse tube (left) does the same job that an ordinary radio 
tube does, except that it performs in waves so short that the size of 
the tube itself and its elements affect the operation. In the lighthouse 
tube only o few millimeters of space separate the cathode, grid and 
anode. And the space surrounding them is used in the way that con- 
ventional capacitances, resistances and inductances are used for the 
standard broadcast band. In general, the microwave tubes generate 
frequencies so high that they no longer can be conducted by wires 
or tuned by ordinory condenser-coil assemblies. The waves have to 


travel like fluids through hollow wave guides. 


The klystron (right) of radar fame 
posses an intense beam of elec- 
trons from the cathode through a 
grid called the buncher, which 
varies the flow according to plan. 
Near the anode, a second grid, 
the catcher, interprets the im- 
Pulses, amplifies and sends them 
Gn to high-powered oscillators. 


tors and resistances. As the wave lengths 
in this microwave region became compar- 
able with the size of the tube, such new 
factors as the transit time of electrons 
from cathode to anode, the radiation 
through the tube itself, and the losses from 
leads became vitally important to per- 
formance. With the tremendous research 
on radar during the war, such problems 
were faced and successfully solved. Philo- 
sophically, vacuum tubes for this micro- 
wave range began to be considered as 
simply a walled-off section of a complete 
electrical system. Such tubes as the veloc- 
ity modulators, of which the klystron is 
the best-known example; the disk-seal 
tubes, of which the lighthouse tubes are 
the most familiar; and the magnetrons 
were developed. In these tubes the whole 
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In the magnetron (left), electrons ore 
whirled about an axial cathode by an 
electro-magnetic field and allowed to 
strike the anode with tremendous force. 
The magnetron, like the klystron, is 
capable of enormous power output. It 
gets extremely hot even when operated 
for a millionth of a second, and is usu- 
ally encased in a water jacket. 


oscillating system is usually built into and 
around the tube. In certain cases the tube 
and its system can be used as a plug into 
the radio-frequency source, much the way 
a lamp cord can be plugged into a house- 
current receptacle. 

These strides have been important—but 
they have by no means exhausted the pos- 
sibilities of vacuum tubes. As new uses are 
demanded, new tubes will be forthcoming. 
Even as the modern radio tubes of today 
are a far cry from Dr. DeForest’s first 
audion, so are the tubes on the drawing 
boards far different from the most out- 
landish magnetrons and klystrons of the 
war period. Because the principles of 
vacuum tubes are now so well understood, 
there is no challenge that the tube design- 
ers feel they cannot accept. 
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Comparative size of 


' 
\ on ordibary radio tube 


Above is the first color photograph ever taken of a grid-controlled 
thyratron being drained of its air and residual gases prior to use 
es o “trigger of industry. The encircling black bars form a high- 
frequency induction coil, which heots the tube elements until they 
glow red, to drive out gas held in solution. The gas turns blue becouse 
it is being ionized by @ high potential between cathode and anode. 
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‘Fingertip Control 
‘of World's Bigges 
‘Loading Job 


INETY thousand to 120,000 express 
| packages a day are whisked through 
the Long Island Express Terminal, New 
York, and 185 trucks and 75 railroad cars 
are loaded and unloaded simultaneously, 
with the aid of an elaborate two-way com- 
munications system. 

Its “nerve center” is an elevated, glass- 
enclosed control room called the Crow's 
Nest, from which a station agent watches 
the entire plant in operation and talks to 
freight handlers on the floor by means of 
i2 loudspeaker horns located throughout the 
terminal. A “master’’ microphone also is in 


POPULAR 
118 science 


a supervisor’s office, some 1,000 feet away 

Twenty-five hanging microphones are 
strategically located along the platforms, 
which vary in length from a quarter of a 
mile on one side to 800 feet on the other. 
These are used to make replies to orders 
issued over the loudspeakers and are piped 
into both the Crow’s Nest and the super- 
visor’s office. 

From his spot high in the Crow's Nest 
the agent can watch the overhead chain con- 
veyors, driven by 20-hp. motors, that pull 
trains of double-decked trailers up and down 
the four platforms spacing the six railroad 
tracks. Assorters, posted at railroad cars 
and trucks, remove or put packages on the 
slow-moving trailers as they go by. Thus, 
the agent has complete fingertip control over 
the entire plant, ordering prompt loadings of 
cars scheduled to move out, advising per- 
sonnel, and paging workers and receiving 
replies within a matter of seconds. In emer- 
gencies, such as fire or accidents, he can 
quickly summon help, Despite the high noise 
level on the floor, reception from the hanging 
microphones is as clear as normal telephone 
conversation. 
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Employees posted at railroad cars and truck lanes 
take off and put packages on the chain-driven 
merry-go-round conveyor, assorting shipments 
according to their destinations. Note loudspeakers 
in upper left and right through which agent in = “ ——- — 
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From high in the Crow's Nest, the station agent | 
; commands an excellent view of the entire arena | 
} 
| 
Facing, him is the control box equipped with six | 
| 
toggle switches that beam his voice to any section I 
of the terminal. A red light indicates when super 
| visor is using the apparatus 
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The new mercury-type dry cell is only a 
quarter the size of the conventional flash- 
light battery but it works four times longer 


comes in SMALLER PACKAGES 


War-born midget batteries benefit industry and the individual. 


By GABRIEL ZAKIN 


REPARING the way for smaller, lighter 

and better portable radios, hearing aids 
and other devices, specialists in battery de- 
sign are successfully packing their electrical 
punches in less and less cubic space. 

A dry cell about the size of a checker is 
the first radical achievement in 50 years of 
man’s quest for packaged, portable electric 
power. The new mercury-type cell has the 
same electrical capacity as its older and 
much bigger brother, the conventional flash- 
light cell. Furthermore, it works at full 
strength four to six times longer without rest 
periods and has a longer life on the shelf. 

Small, more rugged batteries with greater 
endurance are a boon, for instance, to the 
aircraft industry and to electronics, where 
every ounce of weight is critical. To the 
individual they will mean conveniences such 
as calling home and office at will by means 


of a pocket-size radio receiver-transmitter, 
or private listening to favorite radio pro- 
grams anywhere, with a miniature earphone. 

Born of necessity during World War II, 
the new batteries are made possible by the 
ingenuity of American engineers, who in 
four years covered as much ground as the 
scientists who followed Alessandro Volta’s 
original wet battery of 1798 did in 90 years. 
It was 1888 before Dr. Carl Gassner pro- 
duced the first dry cell. Refinements im- 
proving quality, uniformity and depend- 
ability have not changed the conventional 
Gassner carbon-and-zinc cell essentially un- 
til now. 

This standard cell consists basically of a 
sealed zinc container, which is also the nega- 
tive electrode; a centered carbon rod, which 
forms the positive electrode, and a mix of 
porous material in which the electrolyte 
fluid is absorbed. This mix, plus the sealing 
of the container, makes the battery dry. Cur- 
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rent is produced by the conventional bat- 
tery as the electrolyte chemicals act on the 
zinc, which is gradually eaten away and dis- 
solved. This action releases hydrogen atoms. 
The electric current and the hydrogen atoms 
flow to the positive carbon electrode. Hydro- 
gen atoms coat the carbon, producing polar- 
ization, which finally stops production of 


current. To offset this blocking, a depolariz- 


ing mix containing oxygen-bearing manga- 
nese dioxide is packed in close to the carbon 


electrode. As oxygen and hydrogen atoms 
combine to form water, the cell is depolar- 
ized and current production continues. 
The “inner life” of the cell is thus limited 
as (1) the zinc is consumed and gets thinner, 
(2) interaction between zinc and electrolyte 
creates chemical products that retard and 
stop action, and (3) oxygen supply from the 
manganese dioxide becomes depleted so that 
eventually depolarization cannot occur and 
the cell can no longer produce current. 
The new mercury-type ce]l incorporates 
Zinc is used as the nega- 
electrode, but it makes its contact 
through a center terminal 'insulated from 
the container. The container is a pair of 
nickel-plated steel shells, immune to the 
electrolytic chemicals. The positive elec- 
trode, made of mercuric oxide with graphite 
added to increase conductivity, is also the 
The battery was de- 


basic changes 


tive 


depolarizing agent 


Cutaway samples 
show how the tiny 
mercury-type cell 
differs from the 
bulkier flashlight 
battery. The P. R. 
Mallory Co. doesn't 
expect its midget 
to toke the place 
of the old-fashioned 
cell entirely, but 
hopes it will ac- 
count for 10 to 15 
percent of the no- 
tion's total dry-cell 
trade, which over- 
aged $50,000,000 a 
yeor before the war. 


NEGATIVE TERMINAL 
NEOPRENE GROMMET 
OUTER STEEL CAN 
INNER STEEL CAN 
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(NEGATIVE ELECTRODE 
AND ELECTROLYTE- 


veloped for the P. R. Mallery Co., of Indian- 
apolis, by Samuel Ruben, noted inventor and 
company consultant. 

Mallory claims the battery is unaffected 
by humidity, dry heat, or high altitude; its 
steel case is noncorrosive, and it has an in- 
creased electrical punch at higher-than-room 
temperatures. 

The more expensive ingredients of mer- 
cury-type batteries will probably make them 
somewhat more expensive than standard 
zinc-carbon batteries of comparable voltage. 
The manufacturers state, however, that the 
cost per milliampere-hour of service will be 
comparable to that of ordinary cells. 

The mercury-type cell is not the only war- 
born improvement in batteries. Another con- 
tender for “more power in less space” honors 
is the Mini-Max, made by the National Car- 
bon Company. Mini-Max uses conventional 
zine and carbon, but differs notably in phys- 
ical arrangement. Compactness and reduc- 
tion of nonproductive space were achieved 
by development of flat cells. These are built 
up in layered piles and connected to produce 
desired voltage and power. Oddly, the 
earliest batteries, made at the end of the 
18th century, also consisted of a layered ar- 
rangement—a pile of circular disks of cop- 
per, cloth pads soaked in acid, and zinc. 
But it’s a far cry from that bulky and un- 
certain gadget to Mini-Max, so compact and 


POSITIVE TERMINAL 


ZINC 4 


CARBON ELECTRODE 


ZINC FOIL 


SOAKED PAPER 








Fitting snugly inside a portable radio (above), the new Willard storage 
battery keeps in step with smaller, lighter dry cells despite limitations in 
design. A plastic container saves weight, and nonspill construction helps 
conserve electrolytic fluid. At right, the two-volt cell removed from its 
housing. It operates the radio for 20 hours without recharging. 


dependable that special batteries of the type 
supplied power for the deadly accurate prox- 
imity fuse used by the Allies during the war, 
In the proximity-fuse battery, the electrolytic 
fluid was carried in a special ampule and re- 
leased into the cells at the desired moment. 
This trick may find peacetime adaptation; 
it produces almost indefinite shelf life. 
Storage batteries, too, have become more 
compact, lighter, and easier to carry. New 
design in this field appears limited because 
rechargeable batteries seem destined to stay 
wet, and the danger of spilling the acid 
electrolytic fluid presents a special problem. 
Storage batteries consist essentially of 
plates in an electrolyte, chemically altered 
by passage of the charging current through 
the cell, then producing the useful discharge 
current as the plate material reverts to its 
original nature under electrolytic action. 
Notable among recent developments is 
the new cell being produced by the Willard 
Storage Battery Company, of Cleveland, for 


THE “EVEREADY” 
“OAINI-MAXK” CELL 
NON-PRODUCTIVE SPACE 
CLASTIC MECHANICAL SEAL THIN CARBON ELECTRODE 


PRODUCTIVE SPACE 
—— MIX 
——~ SEPARATOR 
ro ZINC 


General Electric’s latest portable radio set. 
This two-volt battery is encased in a trans- 
parent plastic container with special non- 
spill construction. It is small enough to be 
held easily in the hand, yet supplies suffi- 
cient power to operate the radio for 20 
hours. It is recharged by plugging the set 
into standard house current, the radio mean- 
while playing at desired volume. The entire 
outfit weighs only 20 pounds. 

Another smaller-but-peppier product is 
the new Exide battery developed and pro- 
duced by the Electric Storage Battery Com- 
pany, of Philadelphia, for Lockheed’s jet 
P-80. The 12-volt Exide is the size of two 
conventional six-volt storage batteries, but 
weighs 10 percent less and provides the 
power of three standard batteries. 

These new batteries are probably only the 
first in a long series. The good old doorbell- 
ringing dry cell is still around and useful, but 
is beginning to look a little overweight next 
to its modern cousins. 


Using conventional chemicals, 
the Mini-Max attains com- 
pactness by physical arrange- 
ment. Flat cells keep nonpro- 
ductive space to a minimum, 
and layer principle—an old 
idea—allows construction of 
small, powerful batteries. 








be TOTAL CHL VOLUME — i 


PRODUCTIVE 


NON PROoUCTIVE J 
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WAX CASTS JET TURBINE BLADES 


BIG problem in the manufacture of jet 
turbines is the production of 
jlades to stand the terrific temperatures (up 
» 1.500 degrees | Metals 

t can take the punishment are too tough 
hard and ,brittle to forge 
exacting 


mass 


ot a jet engine 


machine tk 


Ordinary casting cannot meet the 


required. The answer to the prob- 


tolerances 


lem, found under the pressure of war, was a 
process of high-precision casting from wax 
patterns 
Long used by the 
of New York City 
dentures and surgical appliances 
slow The 


how the technique has 


Austenal Laboratories, 
for manufacturing metal 
the original 
ss was tat tor 


proce iccompany- 


pictures show 


itt } 


been streamlined and how Austenal is using 
casting kre } 4 in the 


W ‘ production of 
day's turbine blades 


“ 
ka ~~ 
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A wax pattern, shown above being lifted from its 
steel mold, is made by injecting molten wox of a 
special formula into the mold under pressure, which 
forces the wax into every cranny. The pressure is 
maintained until the wax sets. Dry ice, a chunk of 
which is on the clamp in the background, helps keep 
the mold cool and hastens the hordening process. 


PSM Picture Story by HUBERT LUCKETT 


The pattern is checked (below) with o 
special gauge to insure accuracy. 
Castings made from these patterns cre 
held to a tolerance of plus or minus 
003 inch. In the right background 
cre patterns that have been checked 
and fastened in pairs to preformed 
supports, which provide an exit for 
the wax when the final mold is heated. 








A coated pattern, pouring end down, is mounted 
on a steel base (right) and a metal flask with a 
long paper liner is put over it to form the final 
mold. The container is filled with a thick silica 
paste, jolted on a vibrator and allowed to settle, 
after which any surplus paste is cut off flush 
with the top of the flask. 


Caster (above) places the mold on an electric 
furnace after it has been baked red-hot in an oven 
to harden the silica and melt out the wax. The mold 
is put on the furnace upside down and the furnace 
is inverted, allowing a molten alloy, under pressure, 
to fill the mold. Only enough metal for one mold is 


To provide a smooth finish on the 
castings, the pattern is dipped 
in a water suspension of finely 
ground silica powder, which forms 
a coating on the inside of the 
final mold when the wax is melted. 
The operator at left is partially 
drying the dipped pattern with 
an air hose before sprinkling it 
with a layer of coarser silica pow- 
der. At the right of the pan are 
coated patterns ready for the 
ceramic mold from which metal 
castings are made. The thin rods 
between the two halves of the 
pattern in the operator's hand 
are test wires that permit a check 
on each batch of metal to make 
sure it is up to standard. 





melted at a time; melting time is about 12 minutes, 
and pouring temperatures range from 2,800 to 3,100 
degrees F., depending upon the casting's size and 
shape. The mold is allowed to cool slowly and then 
is broken away from the metal core. Abrasive 
cut-off wheels are used for finishing the casting. 


Besides undergoing X-ray tests, 
each casting is examined for 
flaws with ultraviolet light be- 
fore receiving the stamp of 
approval. The casting is dipped 
in oil and dusted with fluores- 
cent powder. Any minute crack 
in the casting retains oil, and 
powder adheres to it. Under 
an ultraviolet lamp the powder 
fluoresces, revealing the flaw. 
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Tracking a Plane on Tape 


Aileren Pos. No. 2 





tian RR 


Attitude Gyro 


| awe ge! ee ened ty Meee gh! etn, be AAV! canna any ot Met py otenegnest 


Section of telemeter tope shows port of a plone’s flight record. 


¢ AIRPLANE undergoing flight tests, 
£X% once a mystery to its engineers until 
can now report its own pe 
detailed flashed  in- 
stantaneously to the ground crew and re- 
corded on a tape for study. A telemeter, the 
that makes such reports possible, 
iutomatically movement of the 
its speed, altitude and attitude, and 


after it landed 


formance in story 


device 
notes every 
plane 
the actions of various parts. 

Designed by Aircraft Company 
engineers, the telemeter combines automatic 


Boeing 


ismission and OSC illographic re- 
Thirty-nine special instruments in 


radio t 
ct rding 
the plane translate its movements into elec- 
trical impulses, which are transmitted to the 
telemetering truck on the ground and trans- 
formed by oscillographs into graphs or 
curves on photographic -paper/ tape. 


Boeing radio engineer, inside the truck, checks on 
oscillograph recordings from on airplone in flight. 


1 


Pe og my OE 
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The instruments require freqnency sepa- 
ration and time separation to identify their 
readings. This means using a scanner to 
read them one at a time. 

In transmission, five instruments on five 
different frequencies are scanned at a time; 
their impulses, jumbled together, are re- 
layed to the ground to be unscrambled and 
recorded on the tape. Another five are then 
scanned, transmitted, and recorded, and so 
on until 25 have been read. This does not 
take long, since each instrument is read 20 
times a second. The other 14 instruments 
use only frequency separation and are re- 
corded continuously. 

When developed, the tape gives engineers 
a complete picture of the flight, with 39 
versions of just what happened in the plane 
at any particular moment. 


The felemeter truck permits ground crews to go on 
location to chart the inside story of flight tests. 








Tests Rocket Fuel. Looking like a 
theatrical spotlight, this tiny engine at Cali- 
fornia Institute of Technology is testing liq- 
uid oxygen and alcohol, a fuei the Germans 
used in their V-2s. It develops 250 pounds 
of thrust as flame flares from its %-inch nozzle 
against a water-cooled steel plate. 


ws 7 


Streamlined Motoreyele. A 6%- 
hp. engine drives this two-wheeler 40 miles 
on a gallon of gas, gives it a top speed of 
over 40 m.p.h. Made by Salsbury Motors, 
Pomona, Calif., it features an automatic 
clutch and transmission. 


Mecehanieal Striper. Speed, ease 
and economy are combined in this device 
for painting safety stripes for traffic lanes, 
steps, and platforms. Controlled by‘a finger 
trigger, paint flows from hollow handle and 
is applied with a carpet-covered roller. 
Capacity is three pints. 


& 


Dictating to a Wire. Hooked to any 
115-volt AC circuit, the compact Peirce wire 
recorder, distributed by Bell & Howell, is 
good for 66 minutes of continuous recording. 
An amplifier unit permits use of the wire 
record for public-address work. 
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New aids for blind craftsmen 
put fingers and ears to work 
even at technical jobs. 


By GOLD V. SANDERS 


gone: man now can find out what's 
L wrong with your ailing radio just about 
is quickly as a man with perfect sight, by 
using a invented by an ingenious 
blind physicist. Dr. Clifford Witcher, of 
New York City, sightless since he was three 
weeks old, has perfected a Braille analyzer 
with which a blind radio serviceman employs 
his senses of touch and hearing to measure 


device 


electrical quantities 

This is but one of several newly invented 
devices that promise a brighter future for 
ambitious, mechanically minded blind per- 
sons. Dr. Witcher has also made a microm 
eter with which they can readily 
a thousandth of an inch, and a vernier depth 
gauge that gives their sensitive fingers quick 
measurements in sixty-fourths of an inch 

These and other new aids! for the blind 
pictured on these pages are being prepared 


measure 


Raised ridges on the division lines of the vernier 
depth gauge (above) make it easy for the sen- 
sitive fingers of a sightless person to take meas- 
urements with it, accurate to 1/64 of an inch. 


PSM Staff Photos 


Dr. Clifford Witcher, blind New York physicist, dem- 
onstrates for Popular Science Monthly his Braille 
analyzer (below, in foreground), which measures 
voltage, amperage or resistance to disclose what 
is wrong with a radio circuit. 


+ TOOLS 


for WORKMEN 
WHO CANNOT SEE 
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Old phonograph records provide slide rules large 
enough for Braille markings. The symbols, around 
the rim on the under side.of the disk, correspond 
with notches on the top side, permitting speedy calcu- 
lations. Raised marks also identify the two pointers. 


The photographic or laboratory thermometer below 
has carefully spaced notches around the edge of 
its dial that allow the position of the needle to 
be determined by touch. It is one of the develop- 
ments of the American Foundation for the Blind. 


wa Ra 


for manufacture by the Technical Research 
Council of the American Foundation for the 
Blind, in New York. This council is a clear- 
ing house for new ideas; sorting out the 
feasible ones, it builds models, simplifies 
devices, and arranges for their manufac- 


An ordinary compass can be converted for touch 
reading with the addition of a button to hold the 
needle in place while the user's forefinger deter- 
mines its position. The north-pointing end of the 
needle has wire around it for quick identification. 


A disk on the barrel and a spirally marked post at 
the side of a standard micrometer adapt it for use 
by the blind. Each division on the disk represents 
1/1,000 of an inch, and the ridges on the side post 
keep track of the revolutions made by the barrel. 


ture at cost for those who can use them. 

Most devices to help the blind are in- 
vented by the blind themselves—probably 
because people with normal sight generally 
do not know what is needed. Dr. Witcher’s 
inventions all grew out of his own necessity. 
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TO FIND IF WORK 
1S VERTICAL 


Two free-swinging pointers, one for horizontal and 
one for vertical indications, replace the usual bub- 
bles in a carpenter's level designed to permit easy 
and accurate readings by sightless craftsmen. 


An electronics ¢ xpert with a Ph.D. from Col- 
umbia University, he did important work on 


Bell 


during the wat 


radar at the relephone Laboratories 

In his research work, Dr. Witcher had 
daily need of a precision gauge, so he adapted 
a standard micrometer for touch reading by 
putting a disk with raised lines on the turn- 
ing part. At first he took readings by count- 
ing the turns of this disk, but that was too 
slow; so he devised another part with raised 
lines that serve to count the turns. 

Dr. Witcher’s Braille analyzer, in its pres- 
ent compact form, is the eutgrowth of at 
least five years of intensive inventive effort. 
It consists of a small, easily carried box and 
a pair of earphones. The operator adjusts a 
potentiometer until the analyzer’s audible 


Another special thermometer for the blind. It uses 
a system of raised dots to indicate the position of 
the pointer. Double dots at —30, 0, 30, 70 and 
100 degrees and single dots at intermediate figures 
facilitate readings by trained fingers. 
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signal fades out, then calculates on a Braille 
scale the value of the electrical quantity 
involved. 

Blind persons now wait hopefully for good 
news from the Haskins Research Labora- 
tories in New York, where a staff of top- 
notch scientists is attempting to develop new 
guidance and reading devices for them, 
based on the latest knowledge of light and 
sound phenomena. These scientists hope to 
construct instruments that will guide the 
blind somewhat as radar guides an airplane 
pilot through clouds and darkness. This 
ambitious program is sponsored and financed 
by the Office of the U. S. Surgeon General, 
and continues work done during the war by 
the Office of Scientific Research and De- 
velopment. 

Among the aids being worked upon in- 
tensively here is the “optical cane,” partly 
developed by the Army Signal Corps. A 
photoelectric cell is the heart of this guiding 
device, which is carried like a briefcase and 
looks like a new-type, elongated camera. Re- 
flected light activates the cell, producing a 
signal audible in earphones. It is far from 
being perfected, according to Dr. Frank C. 
Cooper, head of the Haskins research staff. 
In fact, none of the devices under study has 
been perfected, but the staff has found clues 
of great promise and is pressing its research. 

With such a program being pushed by the 
government, and with the development work 
being done by the Technical Research Coun- 
cil of the Foundation, the outlook for the 
blind is more hopeful than it has ever been. 


This eight-pound, six-key Braille typewriter was de- 
signed by J. Robert Atkinson, blind general man- 
ager of the Los Angeles branch of the Braille Insti- 
tute of America, where the machine is now in regular 
production after several years of development. 
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ege e ° 4 ‘ 
Ceiling Will Keep Sta 
HE nation’s first railroad station with oo ‘ Fe Ne st 


a radiant heating system has been 
built at Prince, W. Va., by the Chesa- 
peake & Ohio Railroad. Hot-water pipes, 
which warm the surrounding surfaces 
rather than the air, are built into the 
ceiling (above) and floor (below). The 
system will provide comfort at lower tem- 
peratures than usual, permit use of all | 
floor space, and reduce drafts. The build- 
ing (exterior view at right, above) is de- 
signed as a model for future stations, and 
includes such features as the window- 
like photomural at the right. 
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EXAS oil wells are being killed off 
deliberately, and then brought back to 
life, to increase their productivity. A liquid 
plastic, forced into their veins, is used as 
the rejuvenating agent. Wells that in times 
past had to be abandoned are now being 


forced to yield $1,000 worth of oil a month. e 

The chain of production-death-revival is 
made necessary because of the seepage of 
natural gas into the strata holding petro- 
leum. The gas, under pressure beneath the 
immediate crust of the earth, grows in vol- 
ume as a well gets older. Presently, too 
much gas is intruding itself into the well 
for the amount of oil pumped up. 

Here a state law steps in. When the 
ratio of gas to oil becomes too great, pump- 
ing either must stop or be so reduced that 
it is not profitable to operate the well. That 
was the problem posed for two men, Fred 
R. Holland, of the Oilwell Chemical Serv- 
ice Co., Ft. Worth, and Lawrence Debing, 
of the Monsanto Chemical Co., St. Louis. 
In plastics they found their answer. 

The job was to seal off the gas. Each 
well has a “flow string,” or tube, through 
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Upper right: This rig, 92 feet high, is hauling 
out the “flow string” of an ailing New Mexican oil 
well and racking the long sections of pipe before 
applying the new plastic cure that will make the 
well a lively producer again. The rig is of a spe- 
cial type used to rejuvenate old oil wells and is 
generally owned by contractors. 


Right: Running-in the plastic bridge on the end of 
a steel cable. A measuremeter and weight indicator 
tell the operator when plug has hit the right level. 


Above: The motor of a truck alongside the rig sup- 
plies the power to pressure-pump the resinlike 
liquid into the well. Then water is pumped in as 
a chaser to force the viscous substance down. 
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1. With gas-oil contact point at 4,100 feet, a well's production 
of 50 barrels of oil and 37,500 cu. ft. of gas a day is economical. 


2. At 4,125 feet production drops to five barrels a day and 100,000 
Well is a liability and producing at illegal ratio. 
“corked” at 4,155-foot level. 
Plastic is pressured into the porous rock, hardens in eight hours. 
4. With unwanted gas sealed off, drill bit on flow string bites 
through plastic and plug and 50-barrel-a-day production is resumed. 
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cu. ft. of gas. 
3. Flow string is removed and well is 


which oil is pumped. They palled out this 
tube. The next step was to lower a “bridge,” 


or plug, interposing a cork between oil- 
bearing and gas-bearing strata. Then they 
put the flow string back into the well, and 
through the perforations in its base pressure- 
pumped a sticky resin sealer into all the 
crevices that were permitting gas to seep 
into the well. 

Drillers had only to pierce the layer of 
plastic after it had hardened and punch on 
through the plug below it. The bit emerged 
into oil-bearing sands, and the well once 
again was a profitable producer. 

Liquid plastic can also be used to exclude 
another unwanted oil-well intruder—water. 
To seal off water entering the midsection 
of a well, a plug is inserted in the same way 
one is used to eliminate gas. But for “bot- 
tom-hole” plugging, an older method is used. 
The bottom of the well is cleaned out with 
a sand pump, or with a drill if necessary, 
and enough plastic is put into the well to 
fill it to a desired depth. After this plastic 
hardens, enough more is added to make up 
for the amount that seeped into the rock 
crevices. The well is then ready for pro- 
duction again. Despite its usefulness against 
water, however, the plastic; most effec- 
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tive field is in maintaining control of gas- 
oil ratios. 

Other gas sealers have been used in the 
past, but the plastic has proved to be easier 
and less expensive to deliver to points at 
considerable depth. It has stopped the flow 
of gas as far down as 11,500 feet. In west- 
ern Texas alone, it is estimated there are 
between 4,000 anid 5,000 wells that have 
become either marginal or nonproductive. 
So far only a small percentage has been 
given the plastic treatment. 

The entire job of rejuvenating a well can 
be done by a seven-man crew in about 36 
hours. In some instances wells have been 
taken off the pump because the oil has re- 
turned to conditions of natural flow. 
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Elemental fluorine is packed in steel. cylinders (upper left) lo- 
cated behind a half-inch steel barrier, as a technologist checks 
the loading through a two-inch bulletproof window (upper right). 
Control valves that extend through the steel wall are within easy 


reach. 


Fluorine is a nearly colorless gas about 30 percent heavier than 
air, has an intense odor, and is highly irritating. It reacts vigor- 
ously with most metals, and will even burn glass and water. 
Above, a piece of wood bursts into flame when simply placed in 
a jet of pure fluorine gas; at right, the gas makes water burn. 


FU ORINE, a chemical bad actor that 
was discovered 133 years ago but defied 
73 years, at last is about to lead 
a more useful life. Most active chemically of 
all the elements, this glass-burning gas is 
being marketed on a limited commercial 
basis by the Pennsylvania Salt Mfg. Co., of 
Philadelphia It is intended for experimental 
use by manufacturers and researchers. 

whole new field of 
in the development of fluorine 
compounds. They look for products that 
will include a more stable lubricating oil; a 
nonburning, nonpoisonous liquid to replace 
mercury in the mercury-vapor boiler; a gas, 


isolation for 


Scientists predict a 
chemistry 


requiring elemental fluorine to make, that is 
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a nearly perfect insulator for high voltages; 


and a wonder insecticide. Other beneficial 
work the reformed delinquent, flourine, may 
do is awaiting it in fire extinguishers, resins, 
plastics, anesthetics, and weed killers. 

The rapidity with which fluorine combines 
with almost all other elements was the great- 
est stumbling block to its isolation and re- 
search on its use. On the other hand, the 
stability of most of its known compounds is 
perhaps their chief value. 








SS 


rone Boats for Bombing 


I 


A 950-hp. Wright Cyclone engine taken from an old 
SBD plane powers this speedy torget for Navy stu- 
dent bombers. Engine (right) can be removed from 
double-tripod mounting and replaced in 20 minutes: 


IGZAGGING, dodging and _ twisting, 

crewless bomb boats like the one above 
are leading embryo Navy pilots a merry 
chase in practice bombing and torpedo-drop- 
ping operations. Powered by obsolete 950- 
horsepower Wright Cyclone engines from 
old Navy dive bombers, this new-type, 
highly maneuverable craft can do 30 knots 
an hour and has a maximum range of 
250 miles. 

A radio remote-control unit is used when 
the 46-foot-long “water bug” is undergoing 
bombing. Small electric motors, activated 
through a solenoid system by radio impulses 
from a mother ship, operate the steering gear 
and throttle. For nonhazardous operations, 
a one-man crew can work the controls either 
manually or by a push-button system in the 
cockpit. 

Instead of being heavily armored with 
steel plate, which made early Navy bomb 
boats sluggish and hard to handle because 
of the weight, this new type is made of 1/4- 
and 5/16-inch plywood and is a maze of 
many compartments. Although practice 
bombs are light, with only enough ex- 
plosive charge to mark the point of im- 
pact, even a 10- or 25-pound bomb dropped 
from 150 to 1,500 feet hurtles down with 
enough momentum to plow through the 
average boat. Thus, a hole in any part of 


the boat will flood only a small compartment 
and the damage can be easily and cheaply 
patched. 

The hull is broad and shallow and of an 
inverted double-V design, each V unit act- 
ing like sled runners as a pivot on sharp 
turns. Fully loaded, the maximum draft is 
less than one foot, allowing the boat to 
navigate shoal waters. 

Two automatic safety switches protect 
the engine against serious damage and the 
boat against fire. If the engine is hit by a 
bomb, a switch controlled by the drop in 
oil pressure cuts off the fuel supply and 
grounds the electrical system. Should the 
engine catch fire, another switch on the 
cowling, its contacts held open by two nylon 
threads, will close when the fire burns 
through them, thus flooding the gasoline 
tanks below decks with carbon dioxide. 
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SHAVER HOLDER. With a self-winding reel 
for the cord and an automatic switch, this 
holder for a Schick electric shaver is de- 
signed for mounting 
near a bathroom mir- 
ror. Pick up the 
razor and the cur- 
rent turns on; put it 
back and it shuts 
itself off; touch a 
button and the dan- 
gling cord is auto- 
matically reeled in. 


FUN AFLOAT. Lazy floating, the thrills of 
riding the surf, or brisk “float-planing” be- 
hind a power boat are all possible with a 
canvas device manufactured by Chandler 
Industries, Inc., of Buffalo, N. Y. An eyelet 
in front permits towing, and hand grips on 
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ELECTRONIC CONTROL of model electric 
trains has been developed by the Lionel 
Corporation, of New York. Each car is 
equipped with a receiver tuned to one of 
ten radio frequencies generated by a one- 
tube transmitter and superimposed on the 
regular power leads. Thus, an individual 
car can be made to perform a particular 
operation, such as dumping coal. 


HEAT ON BOTH SIDES of an article being 
pressed is provided by this new ironing 
board, in which heat from the iron is re- 
flected by the %” aluminum-alloy surface. 
The lightweight board is backed with in- 
sulation, folds to fit into a traveling bag or 
a dresser drawer, and can be used flat on a 
desk or table or on the backs of two chairs. 
It is manufactured by the Ruhl Develop- 
ment Co., of Toledo, Ohio. 


the sides and a pull-up strap on the top 
assist the swimmer in getting aboard. Lung 
power provides sufficient air to inflate its two 
plastic-film envelopes. Deflated, the float 
folds into a package 10” square weighing 
less than 2 Ib. 


Triangular in shape, the float is 
large enough to support an adult. 
Two plastic-film tubes, inflated 
by mouth as you would a balloon, 
keep it buoyant for a long time. 





DOOR-KNOCKER CHIMES manufactured 
by Auth Electrical Specialty Co., of New 
York, are mechanical in operation and re- 
quire no wiring. Housed in a 3” by 8%” 
ivory-enameled box inside the door, the 
mechanism strikes one note when the knock- 
er outside is lifted and a second when it is 
released. The chimes are easily installed. 


AUTOMATIC WATER CONTROL is possible 
simply by flexing this new garden-hose noz- 
zle. A valve built into a short length of hose 
having a standard coupling remains closed 
while the hose is straight. If the hose is 
flexed, the valve opens to allow flow in pro- 
portion to the degree of bend. The nozzle 
is made by B. F. Goodrich Company, Akron. 


NO-BANG CLOSING 
for screen and storm 
doors is aided with 
this device on the 
door. A spring and 
rubber wheel take the 
shock of closing by 
rolling the door shut 
silently. The gadget is 
made by the Screen 
Patch Company, of 
Philadelphia. 
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WINDOW WASHING IS EASY with a new 
double-hung sash that pulls down and in- 
ward, as shown above, for access to the out- 
side of the panes. The sash, a product of the 
Mauro Safety Window Co., Inc., of Brook- 
lyn, N. Y., can be locked at any angle. 


FOLDING SAWHORSES are one of the 
newer products for both the handy man and 
the working carpenter. Manufactured by 
the Unique Tool Products Company, of 
Chicago, the horses are sturdy and of the 
customary size, but each folds to 8” by 8” 
by 42” for storage or carrying in a car trunk. 
Each horse contains a tool tray. 
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TWO NEW RAKES will make 
it a pleasure this fall to keep 
lawns free of The 
Smoothie, shown at the left, 
aluminum 
wide that 

It weighs only 
1 lb. The Joell Manufac- 
turing Co., Seattle, makes it. 

The Pelican Pick-up Rake 
a product of Ferris 
Inc., of York, Pa., 
has double steel tines, the 
rear set hinged to provide 
jaws for picking up leaves. 


leaves. 
has a one-ptece 


head with tines 


wont gouge. 


(right), 
Factories, 


dius 

CLOTHES ON A TRAPEZE BAR are within 
easy reach of a child. The bar above, manu- 
factured by Children’s Utilities, of Detroit, 
is equipped with long hooks that are hung 
over the ordinary closet rod. It thus becomes 
a low, extra bar for the use of a youngster in 
his own clothes closet. No nails are needed 
for installation, and plenty of room is left 
on the upper bar for hanging additional 
clothing that is not required by the child 
for daily wear. 
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A NEOPRENE FACE on this 
flush-tank ball is molded to 
fit all standard tank-valve 
seats. It also has a plastic top 
designed to prevent the ball 
from collapsing under steady 
use. An expandable-plug con- 
nection to the lifting rod 
eliminates danger of stripping 
threads. Rayco Company, of 
New Haven, makes it. 


MOISTUREPROOF JACKETING has been 
developed by Mystik Adhesive Products, of 
Chicago, to insulate and to prevent con- 
densation on home water pipes. The jacket- 
ing, which is shown in the photograph 
below, comes in 6’ lengths in one size for 
pipe up to 1”. It is applied by sticking its 
own adhesive edges together. Two or more 
lengths may be spliced for use on large pipes. 





1. CORNSTARCH PUTS A SHINE 

on a car with a minimum of elbow 

grease. Try sprinkling a little on 

after you have applied the polishing wax and 
before you do the rubbing. You'll find that 
the task of producing a durable luster is con- 
siderably simplified. The cornstarch comes 
off with the rag, which should be shaken 
out often during the rubbing.—R. H. E. 


2. LOOSE FENDER BEADING may be an- 
chored in place with narrow strips of alumi- 
num bent over the beading and under the 
fender and body, as shown in the drawing. 
This is a good way of retaining beading that 
threatens to come off because of rotted fab- 
ric or damage to the fender or body.—W.E. L. 


3. GAS-LINE RATTLES sometimes occur 
when the pipe joggles against frame mem- 
bers through which it passes. An easy rem- 
edy is to use rubber corks, drilled, split, and 
inserted as shown. They will not only stop 
rattles but will also prevent vibration and 
possible failure of the line.—A. H. W. 


4. TIGHT CABLE LUGS can be pulled off 
without straining battery posts by means of 
this simple puller. The notch in the length 
of channel stock goes around the post and 
under the terminal. A thumbscrew or a bolt 
and wrench will serve.—A. H. W. 


5. THEFT OF ACCESSORIES can be made 
difficult with this homemade lock nut. Few 
thieves will have a wrench for the hollow- 
head setscrew that locks the nut. The set- 
screw should be flush and should engage a 
dimple drilled in the stud.—T. K. 





RUB ON WAX AS USUAL... 


Dust CORN STARCH ON WAX...POLISH 
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GUS Catches a Gas Thief 


By MARTIN BUNN 


OE CLARK stuck his head through the 
door leading from the office-showroom 
to the Model Garage shop and called to 

1is partner: “Hey, Gus! Lady to see you.” 

Gus Wilson was busy on a valve-grinding 
job he wanted to finish so he could go bass 
fishing. “What does she want?” he demanded 
ungallantly 

The remainder of Joe’s anatomy followed 
his head into the shop, and he shut 
the door. 

“She says she wants to talk to 
Mister Wilson—and no other,” he 
reported, a grin splitting his thin 
face. “I don’t know what she wants, 

Mister Wilson, but I do know that 
she’s well worth talking to.” 

Gus scowled. “Every time I get 
started on a job, I get intertupted,” 
he grouched. “First it’s Stan Hicks 
wanting to be shown something. 

Then it’s the phone. Now it’s you 
wanting me to stop and see some 

dame who's probably collecting for some 
charity.” He produced a half dollar from his 
coverall and spun it toward-Joe. “Give her 
that, and leave me alone.” 

Joe, still grinning, plucked the coin neatly 
out of the air and dropped it into his pocket. 
“She wants to talk to Mister Wilson,” he re- 
peated. “I'll tell her you'll be in.” 

He went back into the office, and Gus, 
still grumbling, followed him. When he saw 
the girl sitting in Joe’s desk chair, he lost no 
time in wiping the scowl off his face and 
replacing it with his best smile. 

She was very businesslike in her dark-blue 
suit and little hat to match, but she had 
what nylons need to make them look their 
best, and the gray eves that smiled back at 
Gus made him remember things that had 
nothing whatever to do with automobile 
engines or the garage business. 

“This is our Mr. Wilson, miss,” Joe said 
unctuously. Then, unable to get back to his 
ledgers while she was sitting at his desk, he 
went to the showcase and began fussing with 
the gadgets he displays in it. 

“I'm Lucille Andrews, Mr. Wilson—I work 
for the Child Welfare League,” the girl told 
Gus. “Mr. Corcoran, the state trooper, sug- 
gested that you might help me with a prob- 
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lem I have. He says you're fair-minded.” 

Gus reddened, conscious that Joe was lis- 
tening. “Well, I—I try to be,” he sputtered. 
“But what's this problem?” 

“Mr. Corcoran tells me that you know 
Mr. Barnstable—Silas Barnstable—who lives 
in the Hillcrest Apartments.” 

“Yes, | know the old—er—the old gentle- 
man,” Gus agreed. 

Lucille’s cheek dimpled. Then she laughed. 
“I guess what you were going to say would 

have been a better description,” 
she said. “Mr. Barnstable is an 
old grouch. I know him quite well 
—my sister and I have the apart- 
ment above his. Do you happen 
to know a boy named Tommy 
Black?” 

Gus shook his head. 

“Well,” Lucille went on, “I’n 
afraid that Tommy isn’t a mode! 
boy, but considering the poor 
chance he’s had in life, I don't 
think he’s so bad. He isn’t 14 yet, 
and he’s been in minor trouble a 

couple of times. That’s making it bad for 
him now that Mr. Barnstable wants him 
arrested for stealing gasoline out of his car. 
You know Mr. Barnstable. He considers pay- 
ing garage rent a wicked waste, so he leaves 
his car all night on that steep cobblestone 
side street beside the Hillcrest.” 

Gus nodded. “I know the place,” he said. 
“It's ideal for car thieves—dark, and usually 
no one around. Of course, old Silas wouldn't 
spend a couple of dollars for a fuel-tank 
lock. But why does he blame Tommy?” 

“I'm afraid he has something pretty defi- 
nite,” Lucille admitted unwillingly. “The 
first time he missed gasoline was a week ago. 
He had his tank filled Friday night, and 
Saturday morning there was so little gasoline 
in it he got stuck 15 miles out in the country. 
When the service-station man couldn’t find 
a leak, Mr. Barnstable remembered that he 
had looked out his window about 11 o'clock 
Friday’ night and seen Tommy coming up 
the hill lugging a big, heavy can. He was 
sure it was Tommy because he saw him un- 
der the street light at the corner.” 

Gus was silent. He tamped his pipe. 

“Mr. Barnstable wanted Tommy arrested 
and called Mr. Corcoran, but he argued him 
into waiting for stronger evidence,” Lucille 





explained. “So they began watching the car 
at night. But I guess the thief waited until 
they left, because it wasn’t until last night 
that they saw anything suspicious, though 
gas was missing again each morning.” 
“What happened last night?” Gus asked. 
“I was watching from my window last 
night about 10 o’clock and saw Tommy go- 
ing down the hill carrying a big can. Just 
then Mr. Corcoran turned in from the main 
street and caught him in his headlight. He 
came down the hill fast, yelling at Tommy 
to stop, but Tommy dropped his can and ran. 
And then—” Lucille’s dimple returned to her 
cheek—“then the motorcycle hit a bump, ran 
up the curb, and threw Mr. Corcoran into a 
rose bush. When I got down, his face was 
bleeding where the thorns had scratched. 
And was he mad!” 
Gus chuckled, thinking of Jerry Corcoran’s 
wounded face and worse wounded pride. 
“This morning,” Lucille continued, “I 
went to see Tommy. He was scared and 


“Jes' you remember this—you do my car 
any damage, and I'll take you to court." 


admitted he had been near the Hillcrest with 
a big can both nights he had been seen, but 
he denied he had bothered Mr. Barnstable’s 
car. He wouldn’t say what he was doing 
with the can, but somehow I bélieved him 
and persuaded Mr. Corcoran to wait before 
arresting him. It was then he told me to see 
you—that you might be able to explain why 
Mr. Barnstable has been losing gasoline.” 

Gus scratched an ear reflectively. “Both 
times Tommy was seen near Silas’s car were 
on Friday nights,” he mused. Then he ap- 
parently remembered something he had for- 
gotten. “Excuse me a moment,” he said. 
“I have to make a phone call.” He dialed a 
number. “Jack’s Sport Shop? Get that live 
bait yet? . .. He hasn’t shown up? . . . O.K. 
Maybe I'll do better with plugs.” 

Lucille looked reproachfully at him. “You 
think Tommy did steal the gasoline?” she 
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asked, her voice revealing disappointment. 

“I'm practically certain he didn't steal it!” 
Gus grinned with reassurance. “But I'll have 
to get hold of Silas’s car to prove it. Do you 
think you ¢an get his permission? The last 
time I saw the old skinflint he accused me of 
cheating him when I had only charged him 
half what a job was worth.” 

Lucille’s gray eyes sparkled. She smiled 
dangerously and held up a slim forefinger. 
“I'll twist Silas right around it,” she prom- 
ised. “Then Fll phone you as soon as | can— 
I know you want to go fishing.” 


ALF an hour later the phone rang. “It's 
all right,” Lucille told Gus triumphant- 
ly. “He says you can examine his car.” 

“I'll be right over,” Gus said. “How did 
you get around that old’ sourball?” 

Lucille laughed. “I just told him it was 

a chance to get his car checked by an ex- 
pert without charge.” 

Within 10 minutes Gus was driving the 
| wrecker down the steep street at the Hill- 
crest and came upon Lucille, Trooper Cor- 
) coran, and Barnstable, a wealthy little retired 
' farmer who looks like a bantam rooster. 
| “I'm a-goin’ to watch you, Gus Wilson,” 

Silas cackled. “You ain't a-goin’ to save that 
young scallawag by any shenanigans!” 

Gus grinned widely at Jerry’s scratched 
face and walked slowly around-the car. 

“Can't do anything on this hill,” he de- 
cided. “I'll tow your bus to my shop, Mr. 
Barnstable. It won't cost you a cent, and I'll 
give you enough gas to get you home.” 

Silas tilted his stiff-brimmed straw hat over 

this steel-rimmed spectacles. 
“Go ahead,” he consented. “I don’t know 
) what trickery you're up to, but jes’ you re- 
member this—vyou do my car any damage, 
and I'll take you to court.” 

Gus winched up the front of the old sedan 
after its owner got into it. Lucille climbed 
into the wrecker beside Gus. Trooper Cor- 
coran led the way on his motorcycle. 

Back in the Model Garage, Gus maneu- 
vered Barnstable’s car into the middle of the 
shop floor, and then drove the wrecker out. 
When he came back, he looked at the fuel 
gauge and saw that the tank was empty. 

“How much gas did you have last night?” 
he asked Silas. 

“Mebbe two gallons,” the old man said. 

Gus grunted and, Silas at his elbow, raised 
the hood. He stood looking at the engine for 
half a minute, and then leaned over and ex- 
amined the fuel pump carefully. 
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“Now I'll show you the thief who has been 
swiping your gas,” he told Silas. “Stan, jack 
the rear end up.” 

Gus watched while Stan raised the rear 
end. When the body was at about the angle 
it had been on the steep hill where Silas had 
parked, he told Stan to stop. 

“Get me a couple of gallons of gas and a 
good-sized pan,” he directed. 

Stan did as he was told. Gus pushed the 
pan under the engine, poured the gas into 
the tank, and pressed the starter button. 
After the engine caught, he let it run for 
i moment before shutting it off. “Take a 
look at the pump,” he said. 

A steady stream of gasoline came out at 
the pump and ran into the pan! 

“There's your gas snitcher!” Gas said. 
“Did you have any work done on your bus 
just before you started to lose gasoline?” 

“I had the motor gone over by a feller 
down in the city,” Silas admitted. “He didn’t 
charge half as much as you would have.” 

“Probably not,” Gus agreed. “But when 
he cleaned the fuel pump he installed a new 
cork gasket and didn’t center the bowl on it. 
That left a leak that didn’t show until the 
car was left standing front-end down on that 
hill where you park it. Then the gasoline 
siphoned from the tank poured out of the 
leaking fuel pump and ran between the 
cobblestones without leaving any trace.” 

“Tll be hornswoggled!” Silas exclaimed. 

“What I want to know,” Jerry Corcoran 
said, “is how you guessed about the leak.” 

“Well,” Gus told him, “I was sure Tommy 
wasn't stealing it, and as the car was being 
watched I didn’t think anyone else was.” 

“How did you know Tommy wasn’t steal- 
ing it?” Jerry demanded. “What was he do- 
ing with that can if he wasn’t stealing?” 

“You ought to have guessed that—you’re 
a fisherman,” Gus answered. “That pond at 
the foot of the Hill is full of minnows. Last 
Saturday, I bought some at Jack’s Sport 
Shop, but today the boy who catches them 
didn’t show up. Mr. Barnstable saw Tommy 
going up the hill last Friday night with a 
heavy can. Last night you scared him and 
he dropped the empty can while he was 
going down the hill. The rest is easy.” 

“You ought to be on the force,” Jerry ex- 
claimed. “I've always said so.” 

Gus turned to Lucille. “I’ve been think- 
ing about Tommy. We need an errand boy.” 

“Oh, that would be grand,” she said. “I'll 
send him around.” 

“No,” he grinned. “Bring him around.” 








EXHAUST HEAT IS UTILIZED by the unit 
shown below to preheat, crack, and vaporize 
fuel for economical operation. The device, 
made by the Automotive Products Engineer- 
ing Co., of San Francisco, is installed be- 
tween manifold and carburetor and is said 
to allow use of 75 percent stove oil as fuel. 


GASOLINE IS FILTERED through layers of 
spirally wound ribbons in the purifier shown 
above. The magnified cutaway at right 
above shows how these layers are wound in 
a cartridge-like filter that can be removed 
for cleaning. Skinner Purifiers, Inc., of De- 
troit, made the device for the armed forces 
and is now manufacturing it for civilian use. 
Fittings are available that adapt the filter 
for use not only on all cars but also on oil 
burners and stationary engines as well. 


AN ELECTRONIC TEST of car wheel balance 
now permits corrections to be made without 
taking the wheel off the car. A stroboscope 
flashes at the exact moment the jacked-up 
spinning wheel vibrates against a magnetic 
pickup, and the amount of vibration, either 
static or dynamic, is transmitted to a dial on 
the electronic assembly. Correct weights 
may then be attached at the point opposite 
that shown by the stroboscope to bring the 
wheel into balance. The device was de- 
veloped by the Stewart-Warner Corporation, 
of Chicago, and the kit includes a wheel 
spinner to turn the front wheels. 


A SINGLE TOOL removes hub caps, grease 
caps, and inside bearings, operating simply 
by a light tap with the sliding handle shown 
being held by the left hand in the photo be- 
low. The same multipurpose utility tool is 
also designed to remove the rear main bear- 
ings on all cars in the Chrysler line. It is 
manufactured by Cam Tool Co., Inc., of 


Oakland, Calif. 
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The little tandem-seat sidecar, painted a bright red, holds the 
two kids, while mother and dad ride the motor scooter alongside. 


z ” 


“Scooting Star” | 
CARRIES THE WHOLE FAMILY 


AVING only a motor scpoter in which 

to take his wife and two young chil- 
dren out riding, Daniel J. Wise, Jr., set about 
the task of enlarging his vehicle to fit his 
family. He purchased a surplus warplane 
fuel tank, converted it into a streamlined 
sidecar, and now has a “family car” for 
jaunts in and around San Diego. So well 
has the rig worked out that the Wises are 


Mrs. Wise maps future family jaunts in the “Scooting Star." 
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planning some long trips in coming months. 

Wise obtained a droppable tank originally 
intended for an F6F Hellcat fighter, cut two 
cockpit holes in one side, and built in two 
cushioned seats for his small daughters. 
Curved windscreens were shaped from clear 
plastic, and the edges of the cockpits were 
padded in aircraft style. Working in his 
living room, Wise had the sidecar completed 
in a week’s spare time. 

An extra scooter wheel, some tub- 
ing, and a few lengths of angle stock 
made up the frame for the sidecar, 
with two metal cradles shaped to fit 
the bottom of the tank. Two bolts 
in each cradle hold the sidecar in 
place. Since the sidecar is so easily 
removed, Wise plans to get another 
tank and convert it to a single-seater 
for an adult passenger. 

Takiag inspiration from the Army’s 
jet-propelled P-80, the Wises call 
their creation the “Scooting Star.” 
On the highway their bright-painted 
craft attracts plenty of attention, and 
frequently motorcycle cops stop them 
—to get a closer look at their odd 
rig.—Howarp E. Jackson. 





~~ 


The sidecar, once a droppable fuel tank for a war- 
plane, fits into a frame built out on the scooter. 


Wise lifts the sidecar and puts it in two cradles 
that are part of the frame. The two-seater is 
so light it can be put on or taken off with ease. 


Two bolts on each cradle fasten the tank securely. 
A single-seat sidecar is Wise's next undertaking. 





Now comes a 2-hp. aluminum gasoline 
engine for the bicyclist who wants a change 
from pedaling. Capable of speeds up to 35 
m.p.h., it is said to provide smooth riding 
without the shimmy sometimes caused by 
heavier engines. Weighing only 32 lb., the 
unit is light enough to permit easy handling 
when the bike has to be 
lifted up curbs. 

The motor is mounted in 
an inverted position be- 
hind the saddle with a 
direct friction drive on the 
rear wheel. It is a two- 
cycle engine of the me- 
chanical-valve type and is 
designed to fit all standard- 
make bicycles, The gas«- 
line tank over the engine 
is flat on top and might 
provide space, if desired, 
for strapping on packages. Inverted installation just behind the 


Reynolds Metals Co., of saddle provides direct friction drive 
Louisville, Ky., makes it. § / on the top of the rear wheel itself. 
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Aluminum Camping Trailer Uses Landing-Gear Wheel Suspension 


TorQvueE-BAR Wheel suspension of the type 
used in airplane landing gear is combined 
with a frame of welded steel tubing and an 
aluminum body to make this “Kit Kamper” 
trailer light, strong, and easy riding. The 
chassis will support 1,500 Ib., yet it can be 
lifted by one man. Except for the roof and 


galley, the interior is marine plywood bond- 
ed to aluminum. 

Accommodating two, the trailer has an 
electrically lighted sleeping compartment 
with full-length mattress, clothes hamper, 
ice box, and galley. Kit Manufacturing Co., 
Norwalk, Calif., is the builder. 


Small Rear Wheel Provides Extra Traction For New Motorcycle 


A rear wheel much smaller than the front 
is a principal feature of the LaRay Power 
Cycle. Great increase in traction, especial- 
ly on icy or slushy roads, is claimed for this 
departure from standard design. The new 
motorcycle also boasts a tension-type inde- 
pe ndent springing tor the front wheel that 
is said to provide more shock absorbing ac- 
tion than the customary compression spring. 


POPULAR 
146 SCIENCE 


Both wheels are on dual axles so that re- 
moval of a wheel involves merely loosening 
The inner axle can then be with- 
drawn. When the wheel is put back on, 
alignment is automatic. 

The one-cylinder, four-cycle engine de- 
livers 1.9 hp. A fluid clutch transmits the 
power to a V-belt drive, and only one con- 
trol, a hand-grip throttle, is required. The 

tank holds 2 gal. of gaso- 
line and the engine less than 
a pint of oil. Current for 
the headlight is furnished 
by a lighting coil built in 
the engine. Brakes are a 
two-shoe, internal-expansion 
type with a molded lining. 

Because of the small rear 
wheel, the cycle has a very 
low center of gravity that is 
said to make the sitting po- 
sition natural. The LaRay 
Engineering & Equipment 
Co., of Milwaukee, Wis., 
is the manufacturer. 


one nut. 
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PROTRACTOR READINGS on the dial of 
the spirit level below permit measuring the 
angle of any flat surface. The 3” by 14%” 
level also has air-bubble tubes for horizontal 
use and for plumb testing. It is made by the 
Brand Tool Company, of Pasadena, Calif. 


DRILL BREAKAGE is minimized by a new 
protector that fits over the drill and transfers 
stress from the shank to near the point. 
Made in 15 sizes by the Hartwell Engineer- 
ing Company, of Los Angeles; it also can be 
used to gauge the depth of drilled holes and 
to limit bit travel through thin material. 


AN OFFSET SCREWDRIVER consisting of a 
hexagonal-wrench handle and interchange- 
able bits, for either recessed-head or stand- 
ard screws, is produced by BMC Manu- 
facturing Corp., Binghamton, N.Y. The 
handle is raised to the round neck of the bit 
between engagements with the hex shank. 


SLOTTED SHANK DIMPLES 
LOCKS DRILL ORIVE DRILL 


OD NOSE PROTECTS 
DRILLED SURFACES 





NEW MODELMAKING TOOLS on the 
market include the four pictured below. 
At the left are a small block plane and a 
balsa stripper manufactured by X-acto 
Crescent Products Co., of New York. An 
X-acto knife is used with the stripper, 
which is adjustable to cut strips from 





1/16” to 1/2” wide. At the right are a 
sander and (in the hand) a Skil-Ko com- 
bination tool, both offered by M. B. 
Spotts, of Philadelphia. The latter tool is 
shown set up for use as a gouge, scraper, 
or chisel. With the blade clamped in a 
different position, it also becomes a plane. 
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Photo Courtesy of Southern Pacific 


The TRON HORSE 


Shipped around Cape Horn 82 years 
ago, the C. P. Huntington, at left, 
now is on exhibit in Sacramento. 
Above is a wooden scale model. 


that went to sea 


How to Build a Wooden Model of a Pioneer Diamond Stacker 


By ALFRED D. SLATER 
Part | 


EFORE the first transcontinental railroad 
was completed in 1869, several loco- 
motives were shipped to the West Coast by 
way of Cape Horn. One of the engines car- 
ried by this long sea route around South 
America was the now famous C. P. Hunting- 
ton, a 4-2-4 diamond stacker built at Pater- 
son, N. J., in 1863 and given its first trial run 
at Sacramento, Calif., on April 8, 1864. 
This old wood-burning pioneer is care- 


fully preserved today at the Southern Pacific 
station in Sacramento. Before being retired, 
it had seen the coming and going of many a 
new locomotive that dwarfed its 29’ length. 
Named for a famous railroader who helped 
found the Central Pacific and who later was 
president of the Southern Pacific, the Hunt- 
ington originally went into service as No. 3 
on the Central Pacific lines, but later, when 
the Central had become the Southern, was 
designated as No. | of the latter system, a 
distinction it proudly retains today. In 1920, 
motion-picture (Continued on page 152) 
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audiences saw it in action 
in the picture “Iron Horse.” 

This wooden model of 
the old wood burner was 
built from diagrams and 
information furnished by 
D. L. Joslyn, author of a 
history of the Huntington. 
In general, all parts are ac- 
curately scaled, but where 
strict adherence to such di- 
mensions would result in 
tiny for easy 
handling the parts have 
been made somewhat 
heavy. This applies par- 
ticularly to such items as 
the axles, frames, and the 
running-board bracket. 
How the model appears 
when completed is shown 
in the color photograph on 
page 120. 

You should find it easy 
to turn the truck wheels (Fig. 1) and the 
drivers (Fig. 2). Fasten the stock with three 
No. 19 wire brads to the trued face of a 
backing piece mounted on the lathe face- 
plate. For the drivers, take care to locate 
these brads between spokes. After the wheels 
and drivers are turned down to the indicated 
outer diameter, simulate the tire by making 
a V with the corner of a chisel. 

Drill a hole in the corner of each waste 
section between the spokes of the drivers 
and remove the excess material with a cop- 
ing saw. Then file and sand the spokes 
smooth and glue on the hub and counter- 
balances. The crankpin holes should be 
drilled on a drill press. 

Expand the ends of the axles (Figs. 3, 4, 
and 5) into the wheels and drivers by pound- 
ing small brads into them. The main frames 
(Fig. 6) are cut from single pieces of wood 
and are held rigid by cross braces, the pilot 
platform, the breastbeam, and the rear 
buffer, the latter projecting 1/16” above the 
frame top. The frames of the actual Hunt- 
ington are made of bars 14” by 4”, but when 
scaled down to model-building size this 
would be too small. In cutting‘the slot for 
the cylinder saddle, note that the bottom is 
inclined toward the rear so as to give the 
cylinder itself a similar tilt. 

The front truck frames (Fig. 7) are as- 
sembled in the same manner as the main 
Dap or recess the outside of the 
accommodate the 1/16” thick 


parts too 


frames. 
frames to 
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All the parts of the driving mechanism are carefully simulated. The 
cylinders incline downward toward the rear for proper alignment. 


spring hangers, which are glued in place 
after the semielliptical laminated springs 
have been mounted. The leaves of the 
springs may be simulated with dividers. 

In assembling the pilot (Fig. 8), begin by 
cutting out and gluing up the framework; 
next add the rails, and finally make and ap- 
ply the front-coupling mechanism. Note that 
the front face of each rail is cut to a full 
chamfer at the bottom and that this chamfer 
reduces to nothing at the top. 

When you are assembling the rear truck 
(Fig. 9), pass the inner leg of the U-shaped 
support through the slot in the bolster plate. 
Attach the rear truck as in Fig. 10. 

The 15/16” dia. concave surfaces of the 
saddle against which the cylinders are seated 
(Fig. 11) may be formed by first removing 
most of the material with a saw and then 
pressing the surfaces against fine sandpaper 
wound on a lathe-driven mandrel of the 
same diameter. Screws passing through the 
main frames hold the saddle secure. 

Small brads are used to expand the crank- 
pins into the drivers the same way they were 
employed in the axles. The crosshead either 
may be fashioned from a solid piece of wood 
or built up of three pieces. Note that the 
piston rod is glued into a hole in the front 
end of the crosshead. The four crosshead 
guides slip into slots in the cylinder head and 
the yoke, and the yoke is suspended by a 
hanger attached to the main frame. 

[To be continued.] 





What's Your 


lagcriily Chuctiont ? 


Have you pulled off a smart one lately? 
We will pay for each contribution ac- 
cepted for this page showing ingenious 
solutions of problems in the home, shop, 
garage, or camp. It doesn’t matter if it's 
wacky—if it works. 


INSECTS CAN’T COUNT, so they attacked 
my few trees as if they had an orchard to 
feed on. Instead of buying a sprayer, I 
filled a garden hose with spray solution, and 
slipped in a wooden ball. Faucet pressure 
drives the spray through the hose. The flow 
shuts off when the ball is pressed against 
the nozzle.—J. V. Kopp. 





SPRAY 
SOLUTION 








DROP TWO LETTERS, 
and “spring” becomes 
“ring.” Anagrams won't 
keep a machine run- 
ning, but when I lost a 
badly needed retaining 
ring, I found that my 
grindstone could erase 
the extra letters quick- 
ly. I made a batch of 
new rings in a jiffy from 
a coil spring of the 
proper gauge wire. The 
diameter of the coil has 
to be slightly smaller 
than the groove the ring 
is to fit, since the open 
loop tends to spring out- 








ward a bit.—J. L. Coxe. 





SANDING A SHIP is no fun when it means 
holding a pneumatic disk sander, plus twelve 
feet of air hose, practically overhead for 
hours at a time. I lightened my work con- 
siderably with this load-lifting idea for 
counterbalancing the sander on a free-mov- 
ing, adjustable pivot.—S. Fenster. 


THERE'S A STRING TO THIS ONE. It hap- 
pened when my windshield wiper conked 
out suddenly, leaving me high and wet at 
the start of a rainy trip. A string tied to the 
blades and looped through the front win- 
dows kept em moving, with me pulling the 
string from inside.—R. J. ULuiy. 
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Lab Flask Serves Hot Coffee 


One of those long-necked, clear laboratory 
flasks of heat-resistant glass can be made 
into a graceful hot-coffee server. Choose a 
flask of 1-liter capacity. It holds almost a 
quart, which should be sufficient for six 
fairly large cups. 

Wind a stout cord around the neck for a 
handle and fit in an ordinary cork stopper. 
The cord may be in a bright color, if desired, 
and the cork painted to match. A decal on 
the body adds a finishing touch. 

After preparing the coffee as usual, pour 
it into the flask and keep it hot over a low 
flame until served.—Barpara S. Durry. 


Clear Plastic Formed into Unusual Crystal-like Tie Clasp 


For a tie clasp that will bring admiring 
glances, cut and bend a strip of lucite or 
plexiglas to the shape shown. Taper the 
piece from %” to 4” at the arrow, smooth the 
edges with fine sandpaper, and bevel the 
arrow so it will slip on the tie easily. Heat 
to 300 deg. F. in an oven, remove with 
gloves, and bend.—FraANK SHORE. 


6 PLASTIC BEVEL END 
5%, LONG 


Pin-Up Lamp Is Made of Simple Materials from Dime Store 


Mark a centerline to work from on the 
back of the bowl, and slot and drill it as 


Tus little lamp is designed fer-the wall 
of a bedroom, den, or dinette. Materials 
needed are a 9” wooden salad bowl, a light 
socket, a nipple and nut to fit the socket, a 
small shade, 6’ of cord, a plug, a flat brass 
angle brace, and a glass festoon ring with 
its bracket—the kind used in hanging drapes. 
All were bought at a single !10-cent store. 
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shown in the drawing below. The festoon 
bracket is drilled for the light-socket nipple, 
inserted in the slot, and bent as indicated. 
Saw a leg from the angle and drill for a 
hanger. Scrub the waxed bow! thoroughly 
if it is to be painted.—Eart PEase. 


ANGLE BRACKET 
ORNAMENTAL 
GLASS RING 

















DIME-STORE MATERIALS, along with a 
carved white-pine hull and 800 hours of 
work, went into this model of the Flying 
Cloud made by John H. Rieger, of Erie, Pa., 
from PopuLarR ScieENCE MOonTHLY blue- 
prints. Fishing line was used as rigging. 


THIS HUSKY JIGSAW with a 30” throat 
and a stroke adjustable up to 6” for cutting 
both metal and wood was built by Joseph 
F. Zima, of Stratford, Conn., at a cost of $12 
exclusive of the motor. The_frame is 3” 
steel pipe. An old Packard compressor is 
used as a blower. 


MOTORIZED PAPER DELIVERY is the idea 
of Daryl Baker, of Russell, Kan., a 12-year- 
old newsboy. There’s nothing fancy about 
Daryl’s contraption. He made it by ham- 
mering together an oak frame, assembling 
bicycle wheels on it, and installing a motor 
from a washing machine. But it’s better 
than walking or pedaling, and he gets 100 
miles to the gallon of gas and can drive it 
at 30 miles an hour. 


FARM WAGONS IN MINIATURE are made 
by Raymond Coe, of Kensett, Iowa, as a 
hobby and for profit. The model shown 
above and below is complete with box body, 
hinged and chained backboard, yoke, and 
doubletree. Scrap lumber, including peach- 
crate stock for the box, was used throughout 
for wood parts. The wheels were cut out 
with a compass saw, and then mounted 
between centers in the lathe for turning to 
simulate rubber tires. Irons holding the 
backboard came from an old electric plug. 
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TRIAD...A Radial-Wing Flying Model 


By ROY L. CLOUGH, Jr. 


ESIGNED with_radially mounted wings 

as found on some robot bombs, this 
novel model has brought favorable comment 
wherever it has been flown. 

Its surprising stability is due directly to 
the vertical wing. In straight and level flight, 
lift is provided by the two lower wings. 
Should the model tend to bank in either 
direction, the vertical wing will exert lift 
and return the ship to an even keel. In fact, 
turning and banking can be controlled en- 
tirely by warping the single aileron on this 
vertical wing 

Construction is extremely simple. The 
fuselage is built up of three sheets of 1/32” 
medium-hard balsa, all cut to the same 
Stiffeners of 1/16” square balsa are 
cemented to the inner faces of these sheets. 
The nose end is reinforced with plates of 


shape 


1/16” balsa, cemented on after assembly. 

Cut three identical wing frames from 
1/16” medium soft balsa and install the 15 
ribs, trimming a little from the trailing edges 
of the outer ribs to make them fit. Cover 
with regular model tissue and water-shrink, 
but do not dope. 

A shallow groove cut chord-wise in the 
butt edge or root of each wing will make a 
stronger joint. Use cement liberally to attach 
the wings to the fuselage. The two lower 
wings, which take up the shock of landing, 
are reinforced with wire crosspieces as shown 
on the plans. 

A notch in the elevator, reinforced by an 
additional thickness of stock, retains the rear 
rubber hook. Mount a wide-bladed prop of 
fairly high pitch and make test flights over 
tall grass on a calm day. The sturdy fuselage 
permits use of a powerful enough rubber 
motor to give the ship a skyrocket climb. 


An interesting experiment in radial-wing ships, this model is incapable of stalling out of a climbing turn. 
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A nose wheel helps preserve the 
prop from damage. Performing 
much like a high-pylon design, the 
plane climbs to the right and 
glides to the left. 


Wing design makes for speedy 
construction. The aileron shown 
on the plan is fitted to the verti- 
cal wing only. Other wings have 
landing wheels at their tips. 
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HOW TO MAKE A 


COMBINATION DISK-DRUM SANDER 


By Frank McCarty 


ESIGNED to take a standard 6” by 

48 5/16” abrasive belt, this home- 
workshop combination power sander is con- 
structed almost entirely of %” plywood. Belts 
can be changed quickly by means of a 
simplified belt-tension control. A sanding 
disk, complete with tilting table and miter 
gauge, is also provided for accurate end and 
miter sanding. ; 

Lay out all parts full size on paper by 
following the dimensions on the drawings. 
Trace the patterns on %” plywood and saw 
out the parts. Drill all the bolt holes next, as 
indicated. Then cut out the slots as shown, 
taking care to locate them exactly as speci- 
fied. The grooves for the guide rails in the 
frame upright and in one side of each drum 
carrier are best cut at the same settings of 
the circular-saw fence to assure alignment. 

The frame consists of a baseboard, an up- 
right sawed out to the contour shown, and 
reinforcing brackets on both faces of this 





piece. It is assembled with glue and flathead 
wood screws, and the guide rails are simi- 
larly attached, with all screw heads well 
countersunk. 

Both drum carriers are identical except 
that one is left-handed and the other right- 
handed. With an expansion bit, or a circle 
cutter, make holes into which generator-type 
ball bearings for a %” shaft will fit snugly. 
Retainers cut out of %” pressed composition 
wood prevent clogging by sawdust. They 
can be removed for occasional greasing. 
Each inner retainer is turned down to fit in 
the ball-bearing hole. Bearings will auto- 
matically line up when a 4” shaft is pushed 
through. 

The carrier on the left is permanently at- 
tached to the upright on the frame by two 
%” by 2” carriage bolts, while the carrier on 
the right is to slide on the guide rails, being 
held to the upright by two bolts that can be 
moved in the slots. Heads of the bolts are 
ground flat for clearance. 

Hardwood wedge blocks between the two 





























(ALL STOCK 94° PLYWOOD UNLESS 
OTHERWISE SPECIFIED) 
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carriers provide for tightening the 
sanding belt and also for loosening in 
order to change it. The adjustable 
carrier has its wedge permanently at- 
tached with countersunk screws, 
while that on the stationary carrier 
slides in hardwood channels. This 
wedge is drilled through from end to 
end with a %” drill and slotted 
across the hole to receive a %”’-16 
square nut. Then a %”-16 threaded 
rod is pushed through and threaded 
into the nut. 

The other end of the rod passes 
through a plywood apron attached to 
the stationary carrier by screws. With 
a crank handle pinned on the end of 
the rod (a junked one from an auto 
window will do) and two check nuts 
tightened behind the apron, the car- 
riers can be moved apart for tighten- 
ing the sanding belt. Be sure to 
loosen the bolts through the upright 
before attempting the adjustment, 
and then tighten them again to hold 
the carrier in place. 

Eight 4%” diameter pine disks are 
glued and nailed together with the 
grain alternating at right angles to 
form each of the two drums. Seven 
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A sanding belt running on drums and over a supporting table 
removes excess stock quickly and produces o smooth finish. 
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of the disks have %” holes in the center, and 
one end disk has a slightly larger hole to ac- 
commodate the collar of a %” shaft. For glu- 
ing, all eight are assembled on the %” shaft, 
but this is removed before the glue sets. 
Drill the drum near the end for a 1%” long 
setscrew to be put into the collar. This locks 
the drum to the shaft. When the sander is 
mounted on its stand and the drum shaft of 
the stationary carrier is connected to a motor 
by means of V-pulleys and a belt, the drums 
can be turned to their 4” diameter, as indi- 
cated in one of the photos. One drum is 
turned first, and it is then replaced with 
the other. 

The sanding disk is a plywood faceplate 
fastened to the driving pulley by wood 
screws through holes drilled in the hub. It, 
too, can be trued up with a chisel when 
mounted in its regular position on the sander 
and turned by the motor. 
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Groove one edge of the sanding-disk table 
to receive a length of 4” shaft, which is firm- 
ly attached to it with five flathead wood 
screws. Countersink the holes in the shaft. 
Split-bushing blocks on the two back brack- 
ets of the frame hold the shaft in place and 
permit it to be locked at any angle. The 
table can be quickly removed for renewal of 
the sanding disk by loosening the bolts in 
the bushings. 

A simple miter gauge is arranged to slide 
in a groove cut in the top of the table. Fora 
thumbscrew to tighten the gauge at any 
angle, use a bolt with a wing head or solder 
a flat piece of brass in the slot of an ordinary 
roundhead bolt. 

Make a support for the sanding belt of %” 
plywood and fasten it under the belt to the 
stationary carrier only. This prevents sag- 
ging during use. 

The sanding machine may be used on any 
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Assemble the frame of parts cut from %4” plywood, 
using glue and screws, and attach carrier rails. 


Tension for the sanding belt is provided by this 
arrangement. A threaded rod, turned by a handle, 
wedges tapered blocks to push the carriers apart. 


By loosening two bolts in the split bushings, the 
sanding-disk table can be adjusted to any angle. 


kind of stand that is convenient, or one may 
be made like that shown in one of the pho- 
tos. This consists simply of four sturdy legs 
with a frame top and rails of 1” lumber. The 
base of the sanding machine is bolted firmly 
to the top at the corners, as indicated in the 
photo, while two of the rails serve as a sup- 
port for the motor. A setup like this will put 
the motor shaft in line with the drive shaft 
of the machine so the pulleys can be con- 
nected easily with the driving belt. 


Holes in the drum carrier are a snug fit for the 
ball bearings, which are protected by retainers. 


With the machine mounted on its stand and driven 
by the motor, the drums can be turned to diameter 
one af a time on the driving shaft as in a lathe. 


A miter gouge slides freely in a slot in the table 
top to provide for accurate sanding of end joints. 


Finish the sander with machine-gray paint 
for a factory-made appearance, but leave the 
belt support, the sanding-disk table top, and 
the face of the sanding disk plain or, if pre- 
ferred, just put a coat of shellac on them. 
Rubber cement, which cam be removed 
readily, is an excellent adhesive for holding 
the abrasive sheéts on the disk. For best re- 
sults in operation, run the sander at motor 
speed (1,750 r.p.m.) by using a 4” pulley on 
the motor as well as on the drive shaft. 
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When the first ridge board with supporting rafters has been roised, a house tokes on definite character. 


Framing a Straight Gable Roof 


FOURTH OF A SERIES 
By Edwin M. Love 


_— roof of a building is second in im- 
portance only to the foundation, and it 
should be well framed of sound material. If 
possible, use only No. 1 grade lumber for 


the rafters. When poorer lumber is all that 
can be obtained, place the weak rafters at 
where there is 


the gables and partitions 


Setting a bevel square for a rafter end cut. The 
straightedge and framing square indicate the rise. 
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ample support from studding or braces, re- 
serving the soundest pieces for places where 
the rafters bear the burden alone. 

Make a pattern rafter by which to mark 
the others. Carpenters have several practical 
ways of determining rafter length, but a fool- 
proof method is to scale from a drawing of 
half the roof span made on a wide board. 
Use a scale of 14” equal 1’, as shown in 
Fig. 1. From such a scale, desired lengths 
in feet and inches are easily measured. 


Laying out the projecting end, or “lookout,” of a 
rafter. A gauged line is drawn for use as a base. 





The hypotenuse of the triangle represents 
the slope of the roof, and this length minus 
half the thickness of the ridge board along 
the slope is the length of the rafter to the 
outside of the building. (See P.S.M., Nov. 
'43, p. H=w539, and Dec. ’43, p. 146.) If the 
rafter is to project beyond the building as a 
“lookout,” find the additional length by lay- 
ing the framing square on the pattern with 
the tongue at the lower end, as in Fig. 2 and 
the photo at the lower right on the facing 
page. The blade reads for the horizontal 
projection and the tongue for the correspond- 
ing rise. For ease in reading, gauge a pencil 
line on the side of the rafter for use as a 
base line. 

Obviously the notch should be no deeper 
than necessary since it weakens the rafter. 
The horizontal bearing on the plate, how- 
ever, should be at least 2” long. 

Set a bevel square to the angle of the end 
cuts, as shown in the bottom left photo on 


~ ~ 
pM Farther. 


the facing page. Then, after the upper ends 
have been cut, lay six rafter pieces on saw- 
horses, as in the photo at left on page 164, 
with the crowned edges on the same side and 
mark them one at a time with the pattern. 
The latter, shown in Fig. 3, should have a 
stop at the upper end and aligning blocks 
along the upper edge. Cut all rafters with 
the crown, if any, on the upper side. 

Rip the horizontal cuts for the notches 
first, as in the photo at right on page 164, 
and complete the cutting with a crosscut 
saw. If the lumber is rough and the lookouts 
are to be smoothed, sit astride and dress the 
sides and lower edges with a jack plane. Lay 
the finished rafters neatly in a pile to keep 
them straight. Many carpenters prime the 
lookouts as soon as the rafters are made, as 
it is easier to paint them on sawhorses than 
after the roof has been completed. 

If you wish to check the rafter layout, cut 
a pair and lay them on the floor with the 
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Marking a rafter with the aid of a pattern, which 
has an end stop, aligning blocks, and a notch to 
make certain that each is cut in exactly the same way. 


lower ends against a sill and the upper ends 
separated by a block the thickness of the 
ridge board. Measure the distance between 
notches, which should of course, equal the 
span of the roof 

Before attempting to raise rafters, build a 
working platform on the ceiling joists at the 
center. If the joists are 16” on centers, 1” 
boards laid on top, as in the upper photo on 
page 162, may be sufficient. But if the span 
is wide, and especially if the joists are spaced 
t° or more apart as in a garage or shop, shore 
the joists up from beneath with 2” by 4” or 
2” by 6” planks supported by 2” by 4” posts, 
and lay 2” planks or two thicknesses of 1” 
sheathing for walks. Drive enough nails to 
tie the assembly together. 

Lay out the plates and ridge boards for 
rafter spacing, say 2’ center to center, using 
the blade of the square as a gauge. It usually 
pays to shift the rafters, if necessary, to per- 
mit spiking to ceiling, joists for ties, as 
shown in Fig. 4. 

Rafters are often stood on end around the 
building, to be pulled up by a man standing 
on the plate. A workman doing the job alone 
will find it convenient to lean them against 
the center platform, lift the other ends and 
rest them on the head trimmers of window 
and door openings, and then slide these ends 
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Notches fitting over the plates are ripped first 
for the horizontal cut, as above, after which the 
vertical cut is made with a crosscut saw. 


onto the plates by pushing them up with a 
short piece of two-by-four. 

The method of raising the rafters will de- 
pend on the number of men working. If 
there are two helpers, nail a rafter near each 
end of a ridge board at one side and have 
the helpers lift the board until the rafter 
notches seat and are nailed. Then nail cor- 
responding rafters on the other side. This 
assembly is self-supporting, and one man 
can work at the center while others nail 
along the plates. 

One man working alone can prop up the 
ridge board and brace it. Tack the four sup- 
porting rafters to the board, nail them solidly 
to the plates at the notches, and complete the 
nailing at the ridge board. 

Since the second ridge board can be fas- 
tened to the first, the raising of this section 
is a little easier. Leave the last pair of rafters 
unnailed until the starting end is plumbed 
with the building; then plumb a mark on the 
ridge board at the other end and nail rafters 
there. This corrects for errors in “stepping 
off” with the square in spacing. 

Space gable studs from the window or 
louver vent in the center. One stud having 
been fitted for a side, the others can be cut 
by reducing the length from that of the 
previous stud 1's times the rise per foot for 
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Rafters are straightened after being nailed down. While a helper sights along a crooked rafter, the bow 
is pushed out and the rafter tacked to the spacing board. Sheathing is then brought up and the aligning 
board removed. The sheathing itself will level most of the crown or sag of the rafters. 


16” spacing. Sight along the end rafters and 
straighten them by the placing and nailing 
of studs. 

This done, lay sheathing boards across the 
rafters about midway, as indicated in the 
photo above, keeping them from sliding off 
by driving nails into the rafters along the 
lower edge. Have a helper on the 
ground sight the rafters, and spring 
them sideways to straighten them, 
holding them by driving 8d. nails 
part way in through the boards. 
These remain in place until the 
sheathing is brought up to them. 
Most of the crown or sag of rafters is 
leveled out by the pull of the sheath- 
ing boards as they are nailed. 

Rafters, instead of projecting from 
the building, may be cut off in a 
straight horizontal line to rest on the 
plates with the upper edges meeting 
the plates, or the ends may be cut on 
the vertical at the notch. Ceiling- 
joist corners projecting above the 
rafters are chopped off, as at right, 
to clear the sheathing. 

The rafter assembly can be braced 
by nailing sheathing boards diagon- 
ally across two or three corners. Keep 
such braces high enough to allow 


sheathing to be extended for some distance 
above the eaves before they must be taken off. 

Subsequent articles in this series will com- 
plete the shingling of the roof and deal with 
preparations for stuccoing, installing door 
and window casings, finishing the inside 
walls, and completing the interior. 


Corners of ceiling joists must be chopped off flush where 
they project above the upper edge of rafters at the plate. 
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They Live in aCellar...and Like It 


This comfortable apartment, 
with 12’ by 20’ living room ond 
bath and kitchen adjoining, 
once was a storage basement. 
Below, tenants-to-be watch a 
carpenter install mineral-wool 
insulation and wallboard. The 
fireplace also is new. 


] O YOU have unused space in the basement 

of your home? If so, it may be possible 
to convert it into much-needed living quarters 
in these days of housing shortages. 

Here is an example showing how one enter- 
prising home owner remodeled a ground-level 
basement area into a small apartment for a 
veteran and his wife. Previously the space had 
been used only for storage. Remodeled at a 
cost of approximately $750, the basement now 
is bringing the owner a modest income in 
rental. : 

Since the work was déne to accommodate a 
veteran, the owner was able to obtain a priority 
for materials. Government-insured loans also 
are available for such improvements. 





JOINING PLYWOOD WALLBOARD [WOODWORKING] 


% OR 3g PLYWOOD «= FURRING STRIP 2° TO J WIDE 
Caser Closed-joint installations of interior plywood 
\ L/h ate wallboard are of two classes: those which em- 
phasize the joints, introducing a paneling effect 
1 and tho-e which conceal them. In the first class 
I Tt ih } if > fl the joint may be butted and concealed with one or 
Rt . i more V-chanfiels, or the edges of the plywood 


¥-GROOVES ON PLYWOOD BEADED MOLDING sheets may be rabbeted to receive a flush molding 
FLUSH IN RABBETS beaded, or otherwise ornamented. Plain butt joints 


also may be covered with simple battens, narrow 
SuTT 
pa =x = moldings, or snap-on metal moldings. If the joints 
= ih) are left open to allow movement, the wallboard 
. may be nailed directly to the studs 
Tight flush joints over furring strips provide 
fi — Docue i overall flat surfaces suitable for painting or paper- 
7 h | 6s ~~: The sheets can be butted at the edges, rab- 
THEME TYPES 0880 GureAaAe eted to lap, or cut into V-edges fitting into V- 
FOR MAILING DIRECTLY TO STUDS channels. Joints also may be made open and then 
filled by driving in glued splines having slightly 
tapered edges, the splines being surfaced flush after 
drying. Splines of contrasting color make interest- 
ing inlaid bands when the plywood being installed 
is faced with figured hardwood veneers to be 
stained or given a natural finish. 
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LTHOUGH there are several ways to fit 
an air propeller to the gas engine de- 
signed by J. C. Magee (see P.S.M., June, 
July, Aug., "46), the adapter shown here 
calls for no extra machine work on the crank- 
shaft. 

Be sure to use a good-quality 14” prop 
with a strong hub. If the hub is thicker than 
%”, make the 10-32 screws proportionately 
longer. The keyway in the propeller is for 
clearance only and can be filed in. 

All parts but the screws are dural. Re- 
move all burrs from the ¢roove and the slots 
to prevent fraying of the starting cord. Use 


Left, a model ice sled, air driven by one 
of J. C. Magee's engines. Above, a gas 
tank for bench tests. The line is 3/32” 
copper tubing, soldered into one end. A 
coupling connects it to the needle valve. 


two 6-32 setscrews, the first entering a 
dimple in the crankshaft for positive drive, 
and the second tightened down to lock the 
first. If when installed the propeller comes 
too close to the timer arm to permit safe 
adjustment, bend the latter back. 

A good gas tank for bench tests is made 
from 1” brass tubing with a 1/32” wall. Two 
end disks of 1/32” brass are soldered in and 
a small oil cup is soldered on as a filler cap. 
This cap must aliow air to enter the tank, 
or gas will not flow. With the tank full, 
the gas level must not be above the jet 
opening in the motor. 
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Any solid scale model plane will make a 
more interesting display piece if the pro- 
peller revolves. The streamlined mount 
shown will house a small motor of either 
the 6-volt or the 115-volt ‘type. A low- 
voltage motor can be powered from a toy 
transformer. Shafts, bearings, and bevel 
gears may be found in toy construction 
sets. 

The fuselage must be hollowed out, and a 
removable panel may be set in to permit oil- 
ing. Carve the pylon of %” stock and cover 
the sides of the base with cardboard or tin 
plate, painted to suit.—F. MircHELL. 

















SEPT. 
1946 (67 


ee ee 





hEEPING THE HOME 





T FLAP TO 
“<< FORM TAB 















































Guarding a sewing-machine wheel Ordinary envelopes can be used in Fabric lamp shades may be cleaned 
with an elastic-bound dish cover a filing box when tabs are cut to with soap and water and o shaving 
will keep children from putting identify contents. The tabs remain brush in light, circular motions. 
fingers in the spinning spokes. up when the flaps are closed. Use the brush also for rinsing. 











SMALL THERMOMETER 














Since the floor is usually the coolest part of a Articles stored for future use can be identified 
heated room, a thermometer kept at one corner of quickly if they are wrapped in newspaper and then 
the play pen will be a safeguard for a baby by marked with water colors or ink applied with a 
eliminating guessing at the temperature. brush. Ink will wash out of a brush easily. 























Mounting a knife-holder board under 
a shelf or cabinet over the kitchen 
work table will keep the carving and 
other shorp knives readily at hand 
when needed. They'll also be out of the 
way and free from dust when not in 
use. Drill a hole in the bottom of 
the cabinet and in the holder so a 
bolt can be inserted for a pivot. 
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SHIPSHAPE 
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YA" OOWELS 


Yo" x18" x 21" 
PLYWOOD 


Y4"$Q. STRIP 





Two dowels mounted in a simple wood frame, as 


shown above, make a convenient rack for holding 
half a dozen pairs of women's shoes. Back the edges 
of the plywood with %4” strips for a nailing sur- 
face. Enlarge the dimensions for a man's shoe rack. 


STAPLER 
REMOVED 
FROM BASE 


WEATHER- 
STRIPPING 
APPLIED 


Stapling of felt or beaded fabric weatherstripping 
is far simpler than using a hammer and tacks, and 
a much neater and tighter job will result. Some 
staplers can be swung back from their base for 
such use; others may be removed by unbolting. 


Small screw eyes, cup hooks, and 


easily with the slotted end of a 
pocketknife. Use drilled holes to 
avoid strain on the knife. 











BOLTS 
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Fold over and crease alternate 
L-shaped hooks can be screwed in corners of notebook pages as you 
use them. This leaves a V-shaped 
notch before the next clean page 
and saves thumbing through. 


With an extension bolted on two legs, a stepladder 
can be used safely on a stairway for painting and 
washing the ceiling and walls. Usually moving up 
or down two steps at a time with such a ladder 
permits you to reach all surfaces. 


A short length of dowel screwed 
to the baseboard near the hinged 
side of a door is excellent as a 
doorstop when covered, as below, 
with a rubber crutch tip. 

















iI“CRUTCH TIP 
~g— BASEBOARD 
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CAPTAIN WALKER’S 


COLT... 
The Gun That 
Started an Industry 


By CARL G. ERICH 


LMOST everybody who knew anything 
LA about guns agreed that Sam Colt had 
invented a fine revolver. A Colt repeater, 
thev said, was just about as good as five ordi- 
nary pistols. But then, who wanted five 
pistols? 

One company that thought it knew the 
answer started a factory at Paterson, N. J., in 
1836 to manufacture arms under Colt’s pat- 
ents. By 1842 it had drifted out of business, 
and Colt found himself the inventor of a 
famous failure 

Hardly had the supply of these new re- 
volvers stopped, however, when the demand 
began to increase. Gen. Zachary Taylor, a 


veteran of the Seminole War, was sent to 
Texas in 1845 to establish the disputed bor- 
der between the United States and Mexico. 
Many of Taylor’s officers had already be- 
come familiar with Colts both in Florida and 
Texas, but when they tried to purchase them 
they discovered that only a handful were 
to be had. 

Convinced of the merits of the Colt re- 
peater, Taylor dispatched a former Texas 
Ranger, Captain Samuel H. Walker, of the 
U.S. Mounted Rifles, to Washington and 
New York to arrange for a new supply. But 
so thoroughly had Taylor’s agents scoured 
the market, that Colt could not locate even a 
single sample from which to work. As a 
consequence, he and Walker redesigned the 


So lifelike you almost expect it to fire, this model has fooled experts at close range. One of the photos 
shows the original gun, the other its wooden image. Can you tell which is which? The model is at the left. 
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gun from memory, adding improvements 
and modifications as they worked. 

Urged by Walker, the War Department 
ordered a thousand revolvers of the new de- 
sign for early delivery. Since Colt had no 
factory, he conveyed his contract to Eli 
Whitney, son of the inventor of the cotton 
gin. The first order was turned out by the 
latter at Whitneyville, Conn., and the guns 
came to be known as Whitneyville Walker 
Colts. All special machinery reverted to the 
inventor at the completion of the contract, 
and, as orders continued to come in, Colt 
installed this machinery in a small plant in 
Hartford, the nucleus of his later factory. 


Drawings of the model are all half size of 
the prototype; the gun may be made to this 
scale, or stepped up as desired. Trace the 
outlines onto a board of proper dimensions, 
and jigsaw a little outside the line. For con- 
venience in carving, and in order to use 
thinner stock, make the cylinder separately, 
holding it in place with glue and screws 
driven from under the trigger guard. The 
wood is reduced to %” thickness at the grip 
and finished on the edges to simulate a brass 
center band; walnut stock is then glued and 
bradded around it, and carved to the shape 
of the handle. All exposed screws consist of 
dowels, slotted and glued in place. 


Recessed Top of Jewelry Box Is Inlaid with Pearl Chips 


SF 
Sane 
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Borrowep from the goldfish bow] and set 
into the recessed lid of a jewel box, colorful 
and iridescent pearl chips brightly display 
their craft possibilities. Many similar uses 
can be found for these decorative stones. 

Three disks of hardwood, all %” by 4%” 
diameter were used in this project. Glue 
two of them together to make the blank for 
the box, and glue this and the remaining 
single disk to scrap backing blocks. Center 
the lid piece in the lathe and turn out the 
inside to a depth of 5/16”, leaving a %” lip. 

Now mount the box blank in the lathe and 
turn a corresponding lip to make a tight fit 
in the cover. The lid can then be removed 
from its backing block and forced tightly on 
the box and a 3/16” recess turned in it. A 
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Any of the dimensions shown here can 
be altered to fit your own specifications. 


piece of transparent plastic is fastened to the 
top with small brass escutcheon pins and 
rounded to match the wood. Remove the 
cover and finish the box, taking a light cut 
on the shoulder to give an easier fit to the lid. 

Lift out the brass pins to remove the 
plastic, and draw or trace an appropriate 
design on the recessed portion of the cover. 
Lay out the pearl chips to fill in the pattern, 
lapping the pieces where necessary so that 
none of the wood is exposed. Cellulose ce- 
ment will hold the stones without marring 
the design. 

Finish the box in any suitable manner. 
Remove it from the backing block, and either 
finish the bottom to match the sides or 
glue on a circle of felt—-EtmMa WALTNER. 








_ FIX THAT DRILL CHUCK 


&, \F IT'S JAMMED WITH CHIPS OR WON'T 
RUN TRUE, HERE’S HOW TO CURE IT 


By J. C. Magee 
J py drill chucks, properly used, give 


many years of satisfactory service. It is 
occasionally necessary, however, to disas- 
semble them in order to remove chips and 
dirt that have accumulated inside. 

These drill chucks are held together by 
the press fit of the outer sleeve on the split 
nut that operates the jaws. Because of the 
force needed to press the sleeve off the split 
nut, the chuck must be properly supported 
in disassembling to prevent damage. 

To disassemble the common types of 
Jacobs chucks, first remove the chuck from 
the drill-press spindle, using the wedge 
furnished, as shown in Fig. 1. Adjust the 
jaws to half capacity and mount the chuck, 
jaw end up, on a hardwood block that has 
been bored out large enough to allow the 
body of the chuck, but not the toothed 
sleeve, to pass through. Then, using a short 
piece of brass tubing that will straddle the 
jaws and bear against the chuck body, drive 
the chuck down through the outer sleeve 
with a hammer (Fig. 2) or an arbor press. 


a 


ROUTING AND MILLING, with their at- 
tendant side pressure and vibration, tend to 
pull a chuck off the spindle taper, with pos- 
sibly dangerous results. Such chucks are 
designed only for drilling, in which working 
pressure\ keeps the tapers engaged. How- 
ever, they can be used safely if anchored to 
the spindle with a screw. 
Chuck a centerdrill, lower it between the 
V-jaws of a drill-press vise on the table, 
clamp it tight, and clamp the vise in place. 
Open the chuck, remove it, and lower the 
spindle against the drill in the vise to. spot 
“a hole on dead center. Then substitute a 
No. 7 drill and tap the resulting hole %”-20. 
Drill a 17/64” hole through the chuck body 
and use a %” bolt to secure it to the spindle. 
Don’t forget.to take it out when you next 
want to remove the chuck, though.—J.C.M. 


The split nut can then be taken out and 
the jaws removed. Should the jaws be 
burred from continued use, it may be neces- 
sary to tap them out with soft metal. 

All the parts are next immersed in clean- 
ing solvent or kerosene and thoroughly 
cleaned (Fig. 3). Remove any burrs from 
the edges of the jaws with a handstone as 
in Fig. 4, and clean them again. 

Should the jaws or split nut be badly dam- 
aged, the chuck must be returned to the 
factory for repairs unless you have a tool- 
post grinder and wish to purchase the re- 
placement parts and grind the jaws yourself. 

To reassemble the chuck, insert the three 
jaws in the body in accordance with the 
numbers stamped on the end of each jaw 
and on the chuck body, Get the ends flush 
with each other and the threads in position 
to engage the split nut. Apply a good grade 
of grease to the threads of the split nut and 
assemble in the groove. Reverse the dis- 
assembling procedure and, with the jaws at 
half capacity, drive the body of the chuck 
into the sleeve, as shown in Fig. 5. 

The sleeve should turn freely when as- 
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sembled. Try the key in the chuck. If. it 
does not engage properly, the body has not 
been pressed far enough into the sleeve. 

To determine how acchrately a chuck 
runs, check the tapered spindle of the drill 
press first, using an indicator. If it runs con- 
siderably out of true, the taper must be recut 
carefully. Remember the actual run out is 
only half the total indicator reading. 

Next, test the chuck on the spindle (Fig. 
8), using a straight dowel pin and an indi- 
cator. If it runs out of true more than is 
desirable, or if a new split nut and new jaws 
are used, grinding will be necessary. 

The most important part of this operation 
is mounting the drill chuck properly. Chucks 
with standard Morse taper arbors can be 
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mounted directly in the lathe spindle. Those 
with internal threads, as on electric hand 
drills, must be mounted on a carefully 
threaded stub arbor against a true shoulder 
in the same manner as on the drill. Chucks 
with an internal taper, as for a bench drill 
press, require a tapered arbor. The mount- 
ing surfaces must be free of dirt and burrs. 

Open the jaws to full capacity and place 
as far back in the chuck as possible a 1/16” 
thick washer of a diameter that will just go 
in. Then tighten the jaws so they exert pres- 
sure as they do in service. 

Use a tapered mounted wheel of medium 
grit, as shown in Fig. 6. It should be care- 
fully dressed to a 1/16” flat so that only the 
leading edge will grind. The carriage stop 





: 


should be in position to prevent the grinding 
wheel from hitting the washer. Remove as 
little stock as possible—just enough to clean 
up all three jaws. 

Take out the washer and check the run 
out in the lathe with the dowel pin and indi- 
cator. Remove the chuck from the lathe, 
disassemble it, and wash thoroughly to re- 
move all traces of dust and grit. Then grind 
away the short shoulder left by the washer 
at the back of the jaws, clean them, and 
reassemble the chuck. Clean the chuck taper 
and spindle, open the jaws to full capacity 
‘so they will be inside the chuck, and press 
the spindle on, as in Fig. 7, using a block 
of wood and the drill-press hand-feed lever. 

Figure 8 shows a large, 4” capacity chuck. 


The internal taper fits directly on the spindle 
taper of the drill press. 

Ball-bearing chucks are disassembled by 
pressing the sleeve off over the jaw end of 
the body and removing the balls from the 
race through the slot. This leaves the nut 
free. To reassemble, insert the three jaws 
according to number, advance them part 
way, apply a good grease on the nut threads, 
and place the nut in position to engage the 
jaws. The balls are then fed into the race 
through the slot, grease is applied to them, 
and the sleeve is pressed on. 

To remove a chuck from the threaded 
spindle of an electric drill, fit a pin into one 
of the key holes and tap firmly with a ham- 
mer. The thread is right hand. 
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Centerpunch on Tripod Base Marks 
Intersection of Scribed Lines 


EXTREMELY accurate layout work is done speedily 
with a centerpunch designed to locate the exact 
point of intersection of right-angle lines. The two 
front pins are slid along one line until the rear pin 
drops into the other. This puts the punch directly 
over the intersection. A light hammer tap then gives 
an accurate punch mark that can be indicated true 
in the lathe for drilling and boring. 

Care must be taken when driving in the pins 
to make the centerpunch stand precisely at right 
angles to the surface of the work. The slightest 
tilt will cause inaccuracy. 

Lay out the base accurately and drill for the three 
legs and the centerpunch column. This is drilled 
and reamed to %” for 1” of its length and to 5/16” 
for the remainder, and the lower end is turned to 
a drive fit in the base. Then the column and base 
are pressed together and rotated in the lathe 
chuck against an indicator to see that they are at 
right angles. 

The punch is tool steel hardened and ground for 
a sliding fit in the column hole. A light spring 
made up from piano wire keeps it off the work, 
and a retaining screw holds it in the column. The 
three locating pins are also tool steel, hardened and 
carefully ground for a press fit in the %” dia. holes 
in the cold-rolled steel base.—C. W. Woopnson. 























When the two forward pins are slid along 
one line and the third falls into a line 
scribed at right angles, the centerpunch 
is directly above the intersection. The 
base and column, centerpunch, spring, 
and three pointed legs ore shown below. 


Notched Tailstock Barrel Helps Set Tool at Center Height 


You can set lathe tools at exact center 





height if the tailstock barrel is notched on 
a level with the dead center, as shown at 
right. The tool is simply run up to the tail- 
stock, set to touch the top of the notch, and 
tightened. Mark the barrel by scribing it 
with a sharp-pointed tool set to center height. 
Be sure the tailstock is tightened and the 
barrel clamp locked when this is done. Then 











mill or file the notch.—Emu. Gaynor. 
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IDENTIFICATION MARKS on small parts 
are easily put on with an automatic prick 
punch—one with an internal spring-trigger 
mechanism that acts as the hammer. The 
removable point can be engraved or other- 
wise formed, or an entire set of points may 
be made with different markings. An inspec- 
tor in a large electrical-equipment plant 
uses such a punch for a stamp to avoid 
carrying a hammer.—J. C. MAGEE. 


CHIPS ARE CLEANED out of the T-slots in 
a machine table with a T-shaped piece cut 
to a free sliding fit from flat scrap. A hole in 
the end permits hanging it conveniently near 
the machine.—Epwarp J. FroNczEK. 














DEPTH OF BORE can be regulated with 
considerable precision by use of the at- 
tachment shown below. In the photo at 
left, a mirror shows the indicator arm 
from above. Use a %”-16 screw as a stop 
in a bracket attached to the lathe ways 
with a sets¢rew, as shown in the photo at 
right. A full turn will give a 1/16” ad- 
justment, a half turn one of 1/32”, and a 





quarter turn an adjustment of just 1/64”. 
This screw can be set simply to stop 
the carriage, but an additional refinement 
is the spring indicator—a pivoted right- 
angle lever affixed to the carriage to make 
contact with the stop screw. The scale is 
graduated in 64ths, and is particularly 
useful for boring recesses or turning nar- 
row shoulders.—DonaLp R. Doremus. 
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Clever Uses for Old Dashboard Gauges 


ANNOUNCING THE WINNERS OF THE 
CONTEST FOR NEW WAYS TO USE 


OLD AUTO INSTRUMENTS. YOU'LL 


FIND IDEAS YOU’LL WANT TO TRY. 


i order of craftsmanship and in- 
genuity marked the entries in PopuLar 
Science Montuiy’s recently concluded 
dashboard-gauge contest. Saved or plucked 
from wrecking-yard bins were many a weary 
old speedometer or oil-pressure gauge to 
blossom forth, refurbished, as instruments 





SPEEDOMETER 


BEVEL GEARS _ 


PIN ENGAGES 
NOTCH IN SPINDLE 
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designed to fill readers’ needs. Here’s a 
description of some of the prize-winning 
entries. 

First prize went to Fred N. Schwend, of 
Los Angeles, who built the lathe surface- 
speed indicator pictured at the left. As 
machinists know, cutting metal at the cor- 
rect speed is important since too much speed 
causes chatter and burns the tool, while too 
little speed wastes time and gives a rough 
cut. Getting the right speed isn’t just a 
matter of selecting the right r.p.m.’s; surface 
speed is of course affected by work diameter 
and varies with it as well as with the spindle 
speed. 

Mr. Schwend mounted a speedometer on 
the gear cover of his lathe, using a pair of 
bevel gears to transmit motion. A pin in 
a flange engages a notch in the end of the 
spindle for a positive drive. This arrange- 
ment permits the instrument and gear cover 
to be swung back readily when a collet 
chuck is used or work is to be inserted 
through the spindle. Readings are taken 
from a new dial of heavy white paper, cali- 
brated in seven concentric circles for seven 
diameters of work on this 6” lathe. 

An entirely different problem was ingeni- 
ously solved by Dr. G. W. Salsman, of La 
Junta, Colo., winner of the second prize. 
Dr. Salsman’s quarters are laid out so that 
his secretary's desk is 65’ from his own 
office, a distance that made efficient office 
management a bit difficult. His answer was 
to obtain an electric fuel-tank gauge (see 
P.S.M., March '46, p. 138), a tank unit to 
match, and a doorbell transformer. Hooking 
them up in a series eircuit, he put the resist- 
ance unit within his secretary's reach with 
a radio knob and pointer attached so that 
she could vary the resistance at will by 
turning the knob. In his own office Dr. 
Salsman placed the one-time fuel gauge. 

With this indicator the secretary can give 











Both of these dial indi- 
cators began life as au- 
tomobile gauges. 
sector gear, pinion, and 
hairspring are used as 
in the original gauges. 


A special gauge solved a spe- 
cial problem for Walter F. Lovell, 
of Quincy, Mass. His difficulty 
was a sporadic, unpredictable fail- 
ure of water pressure in the main 
supplying his home. After having 
been left in the lurch at the faucet 
on several occasions, Mr. Lovell 
noted that interrupted service was 
always preceded by gradually fall- 
ing pressure. He took apart an 
old oil-pressure gauge (Fig. 5) 
and inserted in it two electrical 
contacts that touched only when 
pressure dropped to 12 Ib. or less. 
Wired in series with a buzzer, dry 
The cell, and switch, this provided a 
low-pressure signal that enabled 
Mr. Lovell to draw sufficient 
water for his needs before the 








a continuous report on how many patients 
are waiting, simply by advancing the knob 
a trifle whenever a person enters the recep- 
tion room. As the doctor say: “This enables 
me to use more time when I have it, and 
to hurry when necessary.” 

Two dial indicators made from scrap auto 
parts tied for third prize. The one at the 
left above, built by Carlos Raynsford, of 
New York City, started out in life as an oil- 
pressure gauge but has been reincarnated 
as a machinist’s indicator that is accurate 
to .0005”. Mr. Raynsford removed the arigi- 
nal Bourdon tube and substituted a motion- 
multiplying lever that: actuates the gear 
segment and pinion. A*similar technique 
was used by Elwood Morris, Columbus, 
Ohio, except that he started with an engine- 
temperature gauge, pictured at the right 
above with its mounting clamp 
and hole attachment. He re- 
ports that his device has repaid 
him amply by simplifying the 
task of setting up work on the 
lathe, miller, and shaper. 

A tire-pressure gauge made 
of an oil gauge was the con- 
tribution of Benjamin B. Tass- 
mer, Jr., of Wallingford, Conn. 

To make a fitting that would 

receive a valve stem, he took 

an oil-line elbow, counterbored 

one side for the stem, drilled a 1/16” hole 
right through, and soldered in a short piece 
of 1/16” rod to engage the valve. A washer, 
tubing, and some hydraulic-line fittings com- 
pleted the device (Fig. 4). 


supply failed entirely. This “water 
alarm” has been in service for 15 years, 
serving as a Paul Revere to warn Mr. Lovell 
and his neighbors of impending drought. 

Accurate tuning of an auto engine is 
easier with a vacuum gauge in the intake 


manifold, so L. W. Edgerton, of Windsor, 

Conn., made his own for the purpose. 

Taking a discarded Bourdon-tube pressure 

gauge, he converted it to a vacuum gauge 
simply by bending the tube out- 
ward until the pointer was at 
the extreme right of the dial 
when at rest. With a length of 
tubing hooked into the wind- 
shield-wiper line, he now has an 
instrument that permits him to 
adjust a dual carburetor right 
on the nose. 

Another winner is Keith Rum- 
sey, of Friendship, N. Y., who 
built a remote-reading anemom- 
eter from a salvaged speedom- 

eter. A spinning vane above his ridgepole 
turns a shaft that runs down through the attic 
to a bedroom wall, where the speedometer is 
mounted. He writes that the instrument has 
reported wind velocities as high as 62 m.p.h. 
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How to 
Service-Check 
Your Oil Burner 


By HAROLD P. STRAND 


VEN though the owner of an oil burner 

_4 will usually want to call in a regular 
service man to handle major troubles, there 
are real advantages to understanding a 
burner and its controls. This knowledge will 
permit the owner to make his own mino: 
repairs and adjustments, and will be par- 
ticularly handy on a cold winter day when 
an interruption of service occurs that can 
be remedied by “know-how” and five min- 
utes of work. 

An oil-burner installation requires at least 
three controls: a thermostat, a combination 
stack switch and relay, and a _ high-limit 
control. There is a wide variety of special 
controls, and many different types and makes 
of equipment are in general use. For rea- 
sons of simplicity we will examine here a 
gun-type burner having just the three basic 
controls. With some modifications, the same 
procedures can be applied to other burners. 

The operating cycle of the burner is as 


aT) 


The thermostat, one of *he 
three basic controls used on 
virtually all automatic oil 
burners, requires little at- 
tention. Remove the cover 
and blow out any dust. If 
the points are dirty, gently 
clean with fine sandpaper. 
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follows: When the thermostat “calls for 
heat” by closing its contacts, a low voltage 
is applied to the relay in the stack unit, 
snapping its contacts closed. This supplies 
115-volt current to the ignition coil and the 
motor. Ignition takes place and the burner 
begins operation. 

In back of the stack unit, projecting into 
the smoke pipe, a bimetal heat-sensitive 
element is located. It reacts to temperature 
changes within the stack either by sliding 
or twisting a shaft that opens or closes con- 
tacts within the stack unit. In the unit 
shown in the picture directly below, heat 
causes the shaft to turn to the right, operat- 
ing a mercury switch and two other sets of 
contacts located behind and below it. Two 
of these, open at the start of the cycle, are 
known as the “hot” contacts; the others, 
closed at the start, are the “cold” contacts. 
A final component is a safety switch with 
a thermal element that will pass current 


1 


At left, a high-limit con- 
trol on a furnace delivery 
pipe stops the burner at a 
preset maximum tempera- 
ture. Above is a stack 
switch and relay; the finger 
points to the reset button. 
This unit guards operation. 





for only a measured length of time before 
it opens. 

To resume with the operating cycle: the 
burner flame produces heat in the stack, 
causing the bimetallic unit to turn to the 
right. The hot contacts close, making a 
shunt across the safety switch and allowing 
the burner to continue in operation. Mean- 
while the cold contacts open, breaking the 
starting circuit, and the mercury switch is 
tilted to the right, opening the ignition cir- 
cuit, which is not needed for continued 
operation in the burner described. Certain 
other burners employ continuous ignition 
and have a slightly different stack contvrol. 

If the oil fails to ignite, due either to fuel 
or ignition failure, there is no heat in the 
stack to actuate its bimetallic element. Since 
the hot contacts then remain open, they 
cannot shunt the safety switch, and after 
a short time this trips open. The burner 
cannot now be returned to operation or at- 
tempted operation until the manual reset 
button is pressed. 

Suppose again that the burner is in normal 
operation and runs out of fuel. As the stack 
temperature drops, the hot contacts will 
open; and since the cold contacts are already 
open, no circuit exists through the relay coil 
and this stops the motor. After about one 
minute the cold contacts and the mercury 
switch will reach starting position and the 
burner will attempt to start. If the fuel 
stoppage continues the safety switch will cut 
off this attempt to start; if the fuel supply 
is restored, the burner will operate normally. Inspection of the electrodes, high-tension cab 


Finally, suppose that, because of a high ee eet oy by oven te 
thermostat setting in cold weather, the ther- 
mostat is still calling for heat at a time when 
the burner has built up water temperature Add several drops of medium motor oil to each 
or steam pressure to the upper safe limit. cup every two months of operation. This is a g 
The high-limit switch then intervenes to cut type burner, found in many domestic inttallatio 
off the burner, regardless of thermostat de- 
mand, until the temperature or pressure 
drops. In a steam-heating system this unit 
may be either a pressure-sensitive (dia- 
phragm) type or a temperature-sensitive 
one; in a hot-water or hot-air system, the 
latter kind is used. 
Start your annual oil-burner service-check 
by cleaning out the inside of the boiler and 
stack. Place a piece of cardboard in the 
firebox and scrape out all deposits from 
around the boiler sections. A stiff wire brush 
on a long handle will be useful. Even better, 
if you have one, is an old vacuum cleaner 
with a hose attachment. This can also be f 
used to clean the stack. [Turn the page.] ' PO Oe 2 ee 
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emoval of soot and other residue from the inside 
f the heater and stack should be done every fall. 
n old vacuum cleaner mokes this dirty job easier. 


n oil patch on the floor like this, slowly growing 
brger, may mean a loose union or a defective fuel 
ne. Here the leak was in the tube under the floor. 


= 
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Don’t be tempted to cut short this job simply 
because it is a dirty task; the accumulated 
soot can cause extra fuel consumption and 
retarded delivery of heat. 

The next step is to check the firebox for 
broken or loose firebrick or cement. Breaks 
in the firewall may allow the flame to get 
through to the boiler base, burning a hole 
through it or otherwise causing damage. 
After replacing any defective brickwork, 
clean out the firebox with the brush or 
vacuum cleaner. 

As a general rule, the control units of an 
automatic heating system need little atten- 
tion. Remove the cover of the thermostat 
and blow out any dust and lint. Inspect the 
contacts; if they are clean, simply draw a 
strip of paper between to remove any tiny 
dust particles. If they appear dirty or pitted, 
gently draw a piece of fine sandpaper be- 
tween them. Do not disturb the adjustments 
if regulation has been satisfactory; if not, 
either call in a trained service man or write 
the manufacturer for instructions before 
changing the settings. 

In most cases the stack-switch unit also 
will need little attention, although it is a 
good plan to blow out any dust and to clean 
the contacts gently. The adjustments that 
govern the timing and control of the operat- 
ing cycle are usually made at the factory 
or during installation, and they will as a 
rule remain correct indefinitely. Use no oil 
in any circumstance in either the thermostat 
or stack unit. The high-limit switch calls for 
no attention unless damaged or worn out. 

Apply a few drops of medium motor oil 
to the lubricating cups of the motor, and re- 
peat this about every two months of opera- 
tion. Do not add too much oil, since it might 
injure the windings of the motor or the cen- 
trifugal starting switch. 

After the tank has been filled, check along 
the line for fuel leaks. Wet or dripping 
unions or valves should be tightened or re- 
placed. If a slowly spreading oil patch ap- 
pears on the cement floor under which the 
copper fuel line runs, first check the nearest 
couplings for tightness. If they are snug 
and the oil stain spreads, it will probably be 
necessary to break into the cement over the 
supply line, solder or replace the tubing, 
and re-cement the floor. 

In a thorough servicing job, the internal 
parts of the burner should be withdrawn 
from the air tube for inspection and clean- 
ing. Shut off the oil supply, open the main 
switch, and disconnect the oil line at the 





side of the burner. Remove the back cover 
on the burner and, reaching inside, pull the 
high-voltage cables free from their sockets 
in the side of the transformer. The entire 
unit can then be removed, as shown on 
page 181. 

After wiping the parts clean, examine for 
broken or cracked porcelain insulators and 
for imperfect cable insulation. The elec- 
trodes at the end should be spaced %” to 
3/16” apart, and should be located just out 
of the direct vapor spray from the nozzle. 

The nozzle itself can be removed with 
two wrenches and the strainer behind it 
cleaned of its gummy sludge. Many nozzles 
can be separated by unscrewing so that the 
stem, tip, and whirl chamber are exposed 
for cleaning and inspection. Use great care 
in handling the nozzle, since the machining 
is precise and the careless use of tools can 
irreparably damage the tiny oil channels. 
Clean the parts with a soft brush and fresh 
kerosene, wipe dry, and examine under a 
magnifying glass for signs of wear or rough- 
ness. See that the orifice in the end is open, 
but use only a piece of very fine brass wire 
to clean it. The smoothness of the internal 
surface and the concentricity of the assem- 
bled parts determine the quality of the flame 
and the rate of fuel consumption. 

After replacing the parts in the burner, 
turn on the oil, close the line switch, and 
let the burner start. When the flame has 
reached a stable form, make sure it fans*out 
and carries back normally. The fuel should 
burn completely, with a clean, hot flame. 
A smoky fire may indicate a dirty or defec- 
tive nozzle or an insufficient air supply. It 
may also mean that an excessive amount of 
oil is being delivered to the nozzle, more 
than can be properly vaporized and burned. 

Usually, careful adjustment of oil pressure 
and air supply will produce a satisfactory 
flame. The method of oil-pressure adjust- 
ment varies with different types of burners; 
if the information is not placarded on the 
burner, write to the manufacturer. The air 
supply is adjusted by moving the sliding 
cover in the blower housing. 

As a rule the high-voltage transformer 
will cause little trouble, though it can burn 
out or become partially shorted and produce 
poor ignition. If careful checking of the 
wiring and controls point to the transformer 
as a probable source of difficulty, remove it 
to the bench for testing. Connect the 115- 
volt A.C. line to the primary and provide 
a suitable gap for the secondary voltage to 


The nozzle may be unscrewed and any gummy de- 
posit on the strainer behind cleaned off. Take pains 
not to damage the tiny oil channels in the nozzle. 


jump, using high-tension cable. Use extreme 
caution against shock. 

The transformer should deliver a flaming 
arc 4” long or more. A thin blue spark or 
no spark at all indicates the transformer 
should be replaced. Another test, if a watt- 
meter and ammeter are available, is to con- 
nect these instruments in the primary circuit 
and compare readings with those taken from 
a similar transformer known to be in good 
condition. Unless the secondary is center- 
tapped, there should be no circuit to the 
ground or case; if a series test shows that 
one exists, the transformer is shorted. 


If the burner persistently gives trouble, the pump 
and regulating valve may be taken apart, washed in 
kerosene, and checked over for any defective parts. 


4 
< 
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Dramatic cloud effects are produced by a red 
filter which absorbs blue light from the sky and 
renders it dark in contrast to clouds. At right, 
same scene taken without a filter has a blank sky. 


Magic Eyes of 
Photography 


HOW AND WHEN TO USE FILTERS OVER YOUR CAMERA LENS 
FOR NATURAL BLACK-AND-WHITE REPRODUCTION OF COLORS 


By Kenneth S. Johnson 
7” NOWLEDGEABLE photographers 


would no more leave filters out of their 
shooting kit than they would omit film. 
Filters produce dramatic cloud effects in 
what otherwise might be a blank space 
above a landscape; they help make flowers 
more true to nature; they bring out beautiful 
grain patterns in photographs of fine furni- 
ture; and they are indispensable in making 
first-class copies of stained and faded prints. 
How can disks of colored glass or gelatin 
perform -these and other useful feats? An 
understanding of the magic behind those 
auxiliary photographic eyes can be invalu- 
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able to any photographer who would employ 
them for maximum effectiveness. 

Light commonly called white actually is a 
mixture of light of all the colors of the rain- 
bow. When a beam of white sunlight falls 
upon a prism, it is broken up and emerges 
as a series of beams of colored light. By con- 
vention these colors are known as red, or- 
ange, yellow, green, blue, and violet, al- 
though actually the number of colors in 
the visible spectrum is almost unlimited. 

As photographers we are mainly con- 
cerned with the three primary colors of 
light—blue, green, and red (not to be con- 
fused with the primary pigments, which are 
blue, yellow, and red). When the three 





primary colors of light are combined in ap- 
proximately equal proportions, white light is 
produced. By mixing varying proportions, 
other colors can be obtained. 

Films vary in their reaction to different 
colors. Orthochromatic film is sensitive to all 
colors except red. Panchromatic is sensitive 
to all visible colors including red. None can 
match exactly, in monochrome (black-and- 
white) tones, the relative visual brightness 
effect that colors have on the eye. All films 
are most sensitive to blue light, with the 
result that when no filter is used, blue areas 
are dark on the negative and tend to re- 
produce .in tones lighter than normal. 

No object has color in the absence of light. 
Its color depends upon the primary colors it 
absorbs or reflects when white light falls on 
it. A white house reflects approximately 
equal parts of the white light. Blue awnings 
absorb the red and green portions of light, 
leaving only the blue to be reflected toward 
the eye or camera lens. Red bricks reflect 
the red component of light while absorbing 
blue and green. 

The color of a filter depends upon the 
primary colors it absorbs and those it trans- 
mits. Filters obtain their color from white 
light in the same way that other objects do, 
but being transparent they transmit, rather 
than reflect, the light they do not absorb. A 
red filter transmits red light and excludes 
blue and green, a green filter transmits green 
light, and a blue transmits blue. 

The most common type of filter is medium 
yellow in color. It absorbs some, but not all, 
of the primary blue while freely transmitting 
green and red light. 

Filters always subtract something from the 
light. When a red filter is used, blue and 
green objects receive little or no exposure 
and consequently appear darker when the 
print is made. Red objects appear lighter on 
the same print. And so with other filters. 
Thus the tone of the object can be controlled 
by the filter—the object can be reproduced 
lighter by use of a filter that transmits its 
color, darker by one that absorbs its color. 

How then can a familiar object, such as 
the American flag, be reproduced most satis- 
factorily? By making a test panchromatic 
exposure and print without a filter, you will 
probably find that there is not sufficient dif- 
ference of tone between the blue field and 
white stripes, because of the high blue 
sensitivity of the film. This can be corrected 
by use of a filter that absorbs blue, but in 
addition to darkening the blue, it must not 


WHAT FILTERS DO 





NO FILTER 


This photo of a color chart 
was taken with panchromatic 
film without a filter over 
the camera lens. The blue 
sector is recorded lighter 
than normal on the print. 


GREEN 


BLUE FILTER 


Both red and green light 
are absorbed, and these two 
colors appeor even darker 
than normal on the print. 
Blue is transmitted freely 
and is overexposed. 


GREEN 


RED FILTER 


When the exposure is made 
through a red filter, this 
is the result. Red light 
asses freely, and red is 
lightened, while blues aor 
greens are darkened. 


YELLOW FILTER 


Here blue is darkened and 
of necrer the density of 
red and green. A yellow 
filter gives approximatel 
normal color rendition with 
panchromatic film. 


GREEN FILT 


This lightens green 
by allowing green lig 
pass through, but red 
blue are excluded. 
underexposed, they a 
darker on the print. 


Do 
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Stains marring some favorite 
print can often be eliminated 
by copying the photo through 
a filter of the same color as 
the stain. Here is a picture 
marked by a deep red stain. 


And here is the copy with no 
stain apparent. Faded photos 
are similarly copied. Their 
tones are yellowed, and the 
filter must block out yellow 
so they print dark again. 





noticeably affect the tone of the red stripes. 

Yellow, green, and red filters all absorb 
blue light, but a red filter also freely trans- 
mits red light and would overexpose the red 
stripes. A green filter would render the blue 
field darker, but since it also absorbs red 
light, it would probably make the red stripes 
too dark. That leaves yellow. A filter of 
medium or dark yellow absorbs much of the 
blue light while exerting little effect on the 
red, and it should produce a print that ap- 
pears natural in black and white. 

Most faded photographs appear yellow. 
If you wish to obtain a copy negative of the 
best possible contrast and printing quality, 
use a filter that will reproduce yellow in the 
darkest possible tone. Since the yellow light 
reflected is actually a combination of red 


Red filters cut sensitivity 90 percent. Exposure 
must be 10 times longer, or more than three stops. 


and green, a deep-blue filter, which absorbs 
red and green, should be used. 

The same line of reasoning dictates the 
use of a deep-red filter to define clearly the 
grain pattern in a mahogany table. Such a 
filter would transmit and lighten the over-all 
red tone and emphasize the black grain. 

Because of the large amount of blue light 
reflected by sky, in unfiltered pictures the 
sky is normally overexposed and blank. Ap- 
proximately natural sky tones can be ob- 
tained through a medium-yellow filter, 
which holds back the blue enough to let the 
sky print as a light gray. Green and orange 
filters give progressively darker tones. 
Deep-red filters permit highly dramatic ef- 
fects, with white clouds appearing as fluffy 
pieces of cotton in an almost black sky. 


Grass looks green because it absorbs the red and 
blue components of light and reflects the green. 
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MONKEY 
BUSINESS 
with a CAMERA 


Pee a5 


Good animal pictures are always popular. These 
were made with a Speed Graphic and flash gun. 


Posing for the floor-scrubbing picture was fun to 
Percy. He liked splashing water over the floor. 





ee. 
bay 


gebare soy 
yo 


Don't let that businesslike look fool you—Percy 
the chimp refused to sweep. But he would pose. 


ERCY the chimp lasted only a short 

while at his job of third assistant jani- 
tor at the Philadelphia Zoo. But it was 
long enough for staff photographer Isa- 
belle Kauffeld to catch some ever-popular 
animal photographs. Using a Speed 
Graphic with synchronized flash as the 
only illumination, she posed the coopera- 
tive Percy with the help of a keeper. 

For good zoo pictures Mrs. Kauffeld 
urges quick shooting—animals have little 
patience and will not hold a pose long. 
And in the case of chimpanzees, who 
love to take things apart—keep a tight 
grip on the camera. 


Percy learned the window washing routine quick- 
ly, but attendants had to mop up after him. 


ee 
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PLAIN BACKGROUNDS usually are best for 
portraits, as most amateur photographers 
know. Ordinary window shades, light col- 
ored on one side and dark green on the 
other, can be obtained in widths of 58” and 
lengths of 72”. With very little work, a 
shade of this size can be converted into a 
practical background, portable and quickly 
set up, conveniently stored, and offering a 
choice of either a light or dark background. 
The drawing below shows one way a shade 
can be mounted.—FRaANK McCartuy, 
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LIGHT STAND 


BULK COTTON can be protected from dust 
and chemicals by storing in a glass tobacco 
jar. Instead of keeping a large roll in one 
spot in the darkroom, store the cotton in 
several jars and place them where you do 
your retouching, reducing, negative swab- 
bing, and ferrotype-tin cleaning.—T. L. B, 
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MY CARRYING CASE is so partitioned 
that I can remove any item of equip- 
ment without disturbing the rest. A . 
simple box constructed of 4%” plywood, 
it was built after several commercial 
cases had been found inadequate for the 
accessories I need. One section contains 
the camera with ground-glass back at- 
tached, another the roll-film adapter, a 
third the exposure meter, lens tissue, 
and two rolls of film, and the fourth cut 
film holders and film pack adapter. An 
envelope containing reference booklets 
is tacked inside the cover.—D. J. B. 


HOME MOVIES make ideal entertainment 
for invalids and bedridden persons, but it 
usually is difficult to project the image so the 
patient can see it without strain. A simple 
solution is to place the projector base be- 
tween position blocks on a board, as illus- 
trated below, and mount two mirrors as 
shown to reflect the picture on the ceiling. 
Once adjustments are completed, the mir- 
rors can be fastened securely in place and 
the projector merely fitted between the 
blocks for each new showing. Obtain plate- 
glass mirrors if possible.—R. J. PAYANT. 











WHILE PRINTING I file my negatives in a 
“stop-and-go” system in the two small boxes 
below. At the start I place all negatives in a 
box that is painted green, meaning “go.” 
When I finish with a negative, I place it in 
the second box, painted red. The boxes were 
made by gluing the cover, shut on a mi- 
crometer box and sawing if in two.—G. T. L. 


ENLARGING EASELS will remain steady 
and not slide around if sponge-rubber insu- 
lation is attached to the bottom as illustrated 
in the photo below. Such insulation is ob- 
tainable at automobile stores at nominal cost 
and is easily applied.—G. T. LuNDEEN, 





THIS FOOT SWITCH turns the safelight off 
as the enlarger goes on. Produced by the 
Industrial Timer Corporation, Newark, N. J., 
it incorporates a snap-action, single-pole, 
double-throw switch. There are two outlets 
for turning equipment on when the pedal is 
depressed and a third for simultaneously 
turning other equipment off. A neon pilot 
light under the pedal shows it in the dark. 


bees 2 ea 
A RACK for simultaneous tray development 
of as many as six cut films is being distrib- 
uted by C. & S. Products, Inc., of Cleveland, 
Ohio. As indicated by the above photo- 
graph, the films are clamped between the 
two halves of the rack. The handles provide 
easy manipulation during development. 


REMOTE CONTROL of a cable release can 
be rigged up as shown above. When one 
end of the line is attached to a support, a 
gentle pull will snap the shutter without 
jarring the camera.—D. F. B. 
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KILOWATT HOURS 


] Use of one kilowatt hour moves the first 2 Now the first pointer has moved around to 
pointer one digit and your bill says 0001. 0 and the second goes to |. That's 10 kwh. 


When both the first and second pointers 4 With the fourth dial at | and all other 
are back aot 0, the third shows 100 kwh. pointers at 0, the meter reads |,000 kwh, 





5 This one is tougher. Count from the right @ This reads 3,887. Subtract last month's 
and you see the correct reading is 2,345. reading to learn what you've used since. 


READING GAS AND ELECTRIC METERS 


yy YOU'RE sure last month’s electric bill 
shouldn’t ‘be that high, you can check 
up by reading the meter yourself. Meters CUBIC" ‘v) FEET 
count kilowatt hours, the wattage multi- 4 

plied by the number of hours of use and wbbloy ak Sat Oy 

divided by 1,000. Thus, a 100-watt bulb a ‘ey: AA he OTS i 
burned for 10 hours would register 1 kwh. 

Of the four dials on an electric meter (Figs. 
1-6). the one on the right counts single 
kilowatt hours, the hand moving clockwise 
one number for each kwh. used. The hand 





Prsy, 


Counted the same way as electric meters are, 
the gas meter above registers 5,883,000 cubic feet, 
on the second dial moves counterclockwise while the one below shows 328,000 cubic feet. 
one division for each 10 kwh., the third 


counts hundreds clockwise, and the fourth : 

thousands counterclockwise. Hands turn in ». 

opposite directions, like a train of gears. CUBIC ' “r JFEET 
Gas meters, shown at right, are read in 


the same way, the unit of measurement be- Cie oe a SO 
'° 


ing 1,000 cubic feet. The “two-feet” dial Og\ 


fo 
helps spot leaks. 1 Os) 2° 8 Re 2) 
ty \6 S56) ese) 
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Buzzer Wired to Alarm Clock 


SOMETIMEs it is desirable to make a clock 
provide an alarm in a distant room. This 
can be done by wiring it in a buzzer circuit, 
provided the alarm bell is or can be insulated 
from the clockwork. Bend the hammer so 
that it remains on the bell and so closes the 
circuit when the alarm mechanism is tripped. 
The alarm spring need not be wound. Add 
a switch to shut off the buzzer after it has 
done its work.—Bert LARUE. 


ROOFING 
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Handle for Booster Batteries 


\ PorTABLE booster batteries for starting 
aw model gas planes are easier to carry if the 
wove two dry cells are connected with a handle of 

es sheet copper or aluminum. Join one end to 
« the negative terminal of one cell and the 


other to the positive terminal of the other 
| — cell; then fit in a rounded piece of wood to 
BUZZER —~ serve as a grip. Friction tape will hold the 


two cells together.—Georce McGinnis. 
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Clothespin on Wire Turns Rain —~ "7 LEAD-IN WIRE / 
/ 4 \ 


AERIAL lead-in wires that go directly into <</—~J)| ‘ ] 
a house without a loop sometimes carry in = Wy Page / // 
rain water. A clothespin snapped on sucha 4? S=y7 “aah —hane 
wire a few inches from the house is effective =: | CLOTHESPIN 
in preventing this. The water will run S 
against it and drip off harmlessly before it 
can reach the wall.—Frep Corne ius. 











Relay Put on Radio-Tube Base 


eimeva GLASS JAR MounTINc a relay on a radio-tube base 
STRIP Yeo has several advantages. Wiring is simplified, 
_ relays become interchangeable, and adjust- 
ments or repairs can be made to a relay 
4 moana without unsoldering connections. 
Sane Cut the tube base short and bolt a piece 
BASE of %” bakelite or fiber to it as shown in Fig. 1. 
_- PIVOTED { Drill holes in this piece for the leads, solder- 


GLASS JAR 




















PLASTIC Hi 














MERCURY ° ° ° 

SWITCH ing them into the tube-base prongs. Relays 

mae and thermostatic elements can be protected 
from dust by clamping the lid of a wide- 
mouth jar between the fiber and the base 

and screwing the glass jar in place as a 

cover (Figs. 1 and 3). 

If the relay must be leveled, tap the fiber 
for leveling screws as in Fig. 2.—D. H. M. 
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Two-Meter Handie Talkie 


ADD THIS PORTABLE TRANSCEIVER TO YOUR LICENSED EQUIPMENT 


By Harry R. Hyder 


Be~ge favorable conditions, a range of 
up to 30 miles is possible with this 
compact, self-contained transceiver, modeled 
on the handie talkie of the armed forces. It 
is designed for use on the new 144—148-mc. 
amateur band, and, in common with all high- 
and ultrahigh-frequency apparatus, its effec- 
tive range depends on altitude. The farther 
the horizon, the greater the distance you can 
cover. But the power is all there—packed 
into a 5” by 6” by 9” case. Licensed ama- 
teurs will find this portable rig a handy 
addition to their present stations. 

The circuit itself is simple; a 958A acts as 
a detector when receiving, and an oscillator, 
when transmitting, and a 3Q4 doubles as an 
amplifier and a modulator in'the same order. 
A single dry cell constitutes the filament sup- 
ply of both tubes. For reliable operation on 
very-high frequencies, the familiar ultrau- 
dion detector-oscillator circuit is used. 

Lead lengths are particularly important 
on these frequencies; in the oscillator, the 
terminals of one component are-soldered di- 
rectly to the terminals of another. The an- 
tenna is capacitively coupled to the grid end 
of the oscillator tank coil. 
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It is important that the stator of the tun- 
ing condenser go directly to the plate of the 
958A, and the rotor to the grid, since the 
ultraudion oscillator depends for its feed- 
back on the ratio of plate-to-filament and 
grid-to-filament capacities. With the con- 
denser connected as shown, these capacities 
are just about right. All but one rotor and 
one stator plate were removed from a midget 
6-plate 15-mmf. tuning condenser. The con- 
denser and the acorn-tube socket are spaced 
from the chassis on %” ceramic pillars, and 
the shaft of the condenser is joined to the 
dial by a flexible coupling. 

To make the two chokes (L2, L3) shown 
in the oscillator circuit, wind 25 turns of 
No. 22 enameled wire on 5-megohm, 1-watt 
resistors, and solder the ends of the wire to 
the resistor pigtails. Coat the coils with cel- 
lulose cement. For the oscillator coil (L1), 
wind 6 turns of No. 18 tinned wire to %” 
inside diameter, spacing them to a total 
length of %”. A transceiver transformer of 
the “microphone and plate-to-grid” type is 
used to couple the detector-oscillator to the 
amplifier-modulator. 

Bias for the 3Q4 is supplied by a 350-ohm 
resistor in the negative B return; this re- 
duces the total plate potential to 85 volts, 


The complete transceiver, left, can be 
carried about conveniently. Careful 
placement of the parts is important both 
for compactness and to keep leads short. 
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but does away with the C bat- 
tery; the filaments of the tubes are 
wired for 1.4-volt operation. Place 
a small shield over the tube to 
reduce R.F. pickup from the tank 
coil. 

In transmitting, only the pri- 
mary of the speaker output trans- 
former is used, while in receiving 
half the primary is used, and the 
2,000-ohm phone is connected to 
the voice-coil winding. This isn’t 
good matching, but since the gain 
and output of the 3Q4 are rather 
high, enough power is delivered 
to the phones to give comfortable 
volume. 

Current for the microphone is 
taken from a 1.5-volt dry-cell A 
battery. The handset contains a 
200-ohm carbon microphone in 
addition to the 2,000-ohm receiv- 
er. A three-way jack on the front 
panel takes the matching plug on 
the handset. 

Part sizes must be kept to a 
minimum if the entire assembly is 
to fit properly into the container 
used for this model. Two 45-volt B bat- 
teries and a small 1%-volt A cell make a 
compact package, as can be seen in the 
right-hand photo on page 192. A 4-prong 
plug and socket assembly is used to connect 
the batteries to the set terminals, and facili- 
tates removal of the batteries for checking 


Brass spacers 7%” long are used to separate the chassis 
from the front panel. Both switches are mounted directly 
The tuning condenser is built on a 


on the panel. 
ceramic plate and spaced off on '/2” pillars. 





Try to get above nearby buildings when operating in a city. 


and replacement. Screw four small rubber 
bumpers to the bottom of the can, and place 
over them a 5” by 6” sheet of %” composi- 
tion board with holes drilled in the corners 
to clear the bumpers. This board serves as 
a floor under the’ batteries. 

Mount the chassis, inverted, at the top of 














| 
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the front panel, spacing it from the panel 
with %” brass collars. The screw for the an- 
tenna insulator projects through the hole at 
the top of the case. Two extra-length screws 
were used in mounting the transformers; 
these come out through holes drilled in the 
back cover. Resting in the holes, these 
screws help take up the weight of the 
chassis. Since it is not always possible to 
obtain the right part in the right size, you 
may find it preferable to wait until you have 
the entire unit assembled before determin- 
ing the dimensions of the case. 

A 27” length of 3/16” brass tubing is 
used for the antenna. Tap one end to fit 
the antenna insulator screw; this will proba- 
bly require a 6-32 tap. While this holds the 
antenna in place, it does not provide much 
protection against vibration and movement. 
This deficiency can be corrected by bolting 
a 1” ceramic standoff insulator directly over 
the antenna clearance hole, and drilling out 
the core of the insulator to a diameter that 
will make it a close-fitting sleeve around 
the antenna rod. 

If the transceiver has been wired correct- 
ly, it should work without additional adjust- 
ments. A rushing noise will be heard when 
the handset is plugged in and the change- 
over switch is turned to “receive” position. 
Rotate the dial slowly, and listen for signals. 
If the rushing stops at any point on the 
dial, the antenna is probably coupled too 
tightly, and the capacity of the coupling 
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Most of the leads are brought around to the under 
side of the chassis, which becomes the top when the 
set is fitted in place. The antenna jack protrudes 
straight upward through the top of the case. 


condenser, Cl, should be reduced to the 
point where smooth superregeneration is 
obtained over the entire band. This is im- 
portant in transmitting as well as in re- 
ceiving. 

The 144-148-mc. band covers about 25 
divisions on the dial. Most of the stations 
operating on these frequencies are broad, 
modulated oscillators, and extremely sharp 
tuning is therefore unnecessary. If the band 
is not quite centered on the dial, compress 
or expand the tank coil until it is. 

For easy portability, bolt a handle to the 
top of the case. Center the handle as nearly 
as possible, allowing clearance for the fingers 
around the antenna insulator. 





LIST OF PARTS 


Cl: 1.5 to 7 mmf. ceramic trimmer. 
C2: modified 15-mmf. midget tuning cond., .017” 
air gap. See text. 

: 50-mmf. mica. 

: .003-mfd. mica 

: 20-mfd., 25-volt dry electrolytic. 

: 20,000-ohm, %-watt carbon. 

: 4.7-meg., 4-watt carbon. 

3: 470,000-ohm, %-watt carbon. 
: 350-ohm, '4-watt carbon. 
Single-button microphone and plate-to-grid 

transformer. 
T2: Universal speaker output transformer. 
$1: Four-pole, two-position rotary switch. 
$2: D.P.S.T. toggle switch. 
]: Three-way jack. 
L1: Tank coil. See text. 
L2, LS: R.-F. chokes. See text. 
Handset, 200-ohm carbon microphone and 2,000- 
ohm receiver 
Tubes, sockets, insulators, misc. accessories. 














Radio Used for Group Code Work 


Any radio equipped with a phonograph 
jack can be quitkly converted to a group 
code-practice set with a few extra parts. 
Connect an earphone, phono plug, and tele- 
graph key as shown in the diagram. Ordinary 
line cord is suitable. When placed behind 
the radio loudspeaker near the voice coil, the 
earphone, which acts as a microphone, will 

make a feedback circuit 





providing a tone loud 








a= | enough for a small group. 
Pocer | Experiment with the ear- 

SET phone location until in- 
stantaneous feedback is 


obtained.—F RED STRAHM. 
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Shim Helps Repair Thin Wires 














Shunt Makes Temporary Repair 


IF THE CAUSE of radio trouble has been 
identified as an open audio transformer and 
no replacement is available, a quick tempo- 
rary repair with a resistor-condenser combi- 
nation will put the set back in service im- 
mediately. Simply shunt the open side of 
the transformer with a resistor and couple 
with a condenser (see sketch).—A. G. M. 


Matchstick Needles Cut Noise 


PHONOGRAPH needles made from ordinary 
kitchen matches will reduce the pickup noise 
usually heard with open-type record players, 
while providing good reproduction with little 
loss at high frequencies. 

Shorten a dry, soft-wood matchstick to 
about %” and whittle it to a diameter that 
will fit the pickup. Then make a perfectly 
pointed sharp tip. A cactus needle sharpener 
may be used, or the matchstick can be ro- 
tated in the chuck of a hand drill against 
sandpaper. Resharpen after each record for 
best results.—STEFFEN H. SORENSEN. 





COPPER SHIM 
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A SMALL piece of copper shim stock will 
help to solder thin wires when repairing 
radio coils and leads. Place a tinned shim 
under the broken ends of the wire and solder 
the ends on the shim. To prevent the iron 
from picking up the shim, hold it down with 
a toothpick. A few drops of tar, fingernail 
polish, or shellac will serve as insulation 
when the job is done.—P. T. Porter. 





Turntable Simplifies Servicing 


Rapio servicing, which usually requires 
turning the set around many times, can be 
speeded up by using a turntable. Mount the 
turntable directly on the workbench, using a 
metal rod and wooden support arranged as 
shown in the sketch so that the turntable 
and rod can be removed when you don’t 
need them.—ALAN GUDKNECHT. 
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A RECHARGEABLE BATTERY powers this 
new General Electric portable receiver. The 
2-volt storage battery can be charged by 
plugging the set into any 115-volt A.C. out- 
let, and the radio may be played at full vol- 
ume while the cell is being renewed. About 
a cent’s worth of electricity keeps the battery 
in operation for 20 hours. A similar radio 
was introduced by G. E. before the war. 
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SIMULTANEOUS VISUAL RECEPTION of a 
broad band of radio signals is made possible 
by the adapter shown above. When the 
“Panadaptor” is attached to any superheter- 
odyne receiver, its cathode-ray screen scans 
a band 200 ke. wide. The signal to which 
the receiver is tuned shows up as a trace in 
the center of the screen, while neighboring 
stations are seen but not heard. The type 
and strength of these signals, as well as their 
frequency, are indicated by the cathode-ray 
beam. 

Up to now this instrument, which is made 
by the Panoramic Radio Corporation, of New 
York, has been used chiefly for wartime mon- 
itoring of the airwaves. It is now being 
converted to peaceful uses. Some of these 
include listening for short-wave and amateur 
broadcasts that are often missed in aural 
tuning, and monitoring of occasional and 
emergency calls in aircraft communication. 


MOBILE RADIOTELEPHONES 
permit the occupant of a ve- 
hicle to call or be called by 
practically any telephone in the 
country. Equipment is now in 
use in the St. Louis, Mo. area, 
where the first commercial in- 
stallation has been made by 
the Bell System. Calls origi- 
nating in a car are broadcast to 
a relay station, from which they 
are carried to their destination 
over regular telephone lines. It 
is planned to extend the service 
to other principal cities, as well 
as to some of the more impor- 
tant intercity highways. 





Colored Identification Disks 


ADHESIVE cellulose tape in various colors 
can be cut into identification disks for office, 
home, or workshop use. Attach a strip to 
wax paper and cut a series of holes in it with 
a punch. The backed disks can be kept 
in an envelope and peeled off for use as 
needed.—F.S. 








WAX PAPER 


COLORED 
CELLULOSE TAPE 

















How to Paint Galvanized Iron 


WHEN painting galvanized sheet iron, it is 
advisable to wash the surface first with 
vinegar and soda, for otherwise the paint 
may peel off after a short time. Allow the 
vinegar and soda mixture to stand for awhile 
on the surface and then remove all traces 
before applying the paint. 


Wass —— FY 


Replacing Blades in Jointer 


WHEN jointer blades have been taken out 
for sharpening, they are sometimes hard to 
keep in alignment while being replaced in 
the cutting wheel. A horseshoe magnet laid 
on the rear table of the jointer, however, 
will hold them in exactly the desired position 
for tightening.—Parker Harr. 


Repair Kink for Small Hinge 


SOMETIMES a small hinge pulls out of a 
suitcase or cabinet, tearing the holes so the 
hinge can’t be replaced in the same position. 
If the leaves are too small for new holes or 
it would spoil the piece to move the hinge 
to a new position, cut larger leaves from 
sheet brass and rivet them to the old leaves. 
New holes can then be drilled in the larger 
leaves well outside the old holes so the 
mounting screws or rivets can take firm hold. 
The extension leaves should be of about the 
same thickness as the original ones, though 
they.can be a bit thinner.—W. E. B. 











Soldering in Tight Corners 


IF A SOLDERING iron won't reach some 
spots in mode! building or on other small 
jobs, make a new iron with a bent tip, as 
shown above. The iron may be a length of 
3/16” or %” brass with a wood dowel for a 
handle. File a point on the tip. 

Place solder and flux on the work, heat 
the rod tip red, and touch it to the work. 
Once will do for small jobs, but reheating 
will be needed on others—HERBERT PFISTER. 


HINGE RIVET ned TO PLATE REINFORCING 
Z ‘~ q PLATE 
PLATE TO 
CASE 
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Do you like to work with 
veneers? Then you should 
know the errors in these 
drawings. The answers are 
given below. 
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GLUING ON 
MATCHED VENEERS 





ROUGH AND DRESSED LUMBER SIZES [ WOODWORKING] 


When you buy a dressed two-by- 
four, you get a piece of lumber that 
actually measures 1%" by 3%", the 
difference having been planed away Wider 
in the process of boosie: All dressed = Dressed 3 ¢ s 6 ? 8 a 
lumber is thus reduced in size to Reugh WIDTHS OF DRESSED SIZES 
some extent, the amount depending 
upon the number of sides planed 8 3% 4% 5% 6% T¥a Va oft 
This reduction, however, is not a hit- 
or-miss affair left to the whim of 
any particular mill operator; it is 
guided by standards established by 
the National Bureau of Standards 
with the cooperation of representa- 
tive manufacturers and lumber users. 

The table at right gives standard 
dressed sizes for yard and structural 
lumber, the ‘ype most widely used Thicker 
Standard sizes are slightly different than 8 42 off _ = 
in the case of factory and shop lum- S48 (surfaced four sides), SISIE (surfaced 1 side and 1 edge), 
ber intended for use by industrial S2S1E, and $1S2E sizes are the same. 
plants that resaw it or work it up s1s or §28- Dressed thickness by nominal or rough width. 
into other products. SIE or S2E—Dressed width by nominal or rough thickness. 





THICKNESSES 
(inches) NOMINAL AND ROUGH WIDTHS (inches) 
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Homemade Rig Cuts Glass Disks 


WITH an ordinary wheel-type glass cutter 
and a suction cup you can cut disks of any 
size. Drill the cutter shank as shown and 
with a screw fasten it to the end of a %” 
square stick. At 4” intervals along the stick 
drill holes of a size to fit on the screw of a 
suction-cup coat hanger when the hanger 
is removed. Press the cup on the glass and 
set the stick to the required radius. Use 
washers for in-between adjustment as 
shown at the right. The cut should be made 
with a single pass of the cutter to avoid dull- 
ing the hardened wheel.—H. P. 
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Excelsior Replaces Brush for Cleaning Soot from Furnace 


Ir A wire flue-cleaning brush is not at 
hand, excelsior makes a fair substitute. 
Simply grasp a wad of it in the clinker tongs 
and use it like a brush to remove soot 
deposits that cannot be reached with the 
scraper. When the work is done, the excel- 
sior can be ignited in the flue. It will burn 
with almost no residue. If you have no 
tongs, bind the excelsior with wire to an iron 
rod or a dowel.—W. E. L. 


Home Owner Burns Down Tree with Electrically Heated Wire 


WanTING to cut down a large black locust 
tree in his back yard, H. W. Bousman, of 
Schenectady, N. Y., an engineer of the 
General Electric Co., turned to the tools of 
his trade. He burned the tree down with 
electricity. 

A 15” length of No. 12 nichrome wire was 
looped about the tree and connected to the 
low-voltage side of a step-down transformer. 
Weights applied tension to draw the red-hot 


wire through the wood. As a safety measure 
the upper branches were cut this way first; 
then the trunk was cut down in sections, 
with ropes tied to them to insure their fall- 
ing in a way to cause no damage. Limbs 
burned through rapidly, but it took all night 
to cut through the 10” trunk. However, Mr. 
Bousman suggests that a heavier resistance 
wire might work faster. Even a large tree 
could be burned down in one cut. 


C-Clamp Aids in Removal of Bike Sprocket 


To rEMOvE the sprocket from a bi- 
cycle driving-worm assembly, the latter 
is usually clamped between blocks in a 
vise, and the turning effort required to 
looseu the sprocket tends to screw the 


(LH THREADS) 


we \ 


SPROCKET | 

(RH THREADS) | 
worm out of the blocks. If a piece of 
hardwood dowel is seated in the ball 
race and a C-clamp applied as at the 
left, a wrench or a punch and hammer 
used as shown at right will quickly free 
the sprocket. Be careful not to burr or 
mar any part.—R. S. MAcNEILL. 
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CHROMIUM 


TOUGH GUY OF THE METAL FAMILY 
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Orange-red ammonium bichromate decomposes 
in lively fashion when ignited, giving off steom 
and nitrogen amid a display of pyrotechnics. 


In a darkened room the reaction resembles a 
miniature volcano, shooting out red sparks and 
vapor and producing a lavalike ash. 


There is left green chromic oxide, a pigment 
used in coloring glass, enamels, and pottery. 
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Its Hardness Makes Steel More Durable 
and Its Colors Vie with the Rainbow 


By KENNETH M. SWEZEY 


RIGHT, silvery-white metallic chromium 

is almost as hard as a diamond and as 
tarnishproof as gold. Deposited electrically over 
iron and steel, pure chromium has almost en- 
tirely displaced nickel as a wear-resisting 
decorative coating for household appliances, 
automobile trim, and machine parts. Because 
of their extremely hard surface, chromium- 
plated gears, gauges, dies, and printing plates 
are tougher than those of unplated case- 
hardened steel. 

Mixed in small quantities with iron and 
steel, chromium increases strength and resis- 
tance to corrosion without increasing brittle- 
ness, though chromium itself is very brittle and 
can be broken quite easily. Safes, projectiles, 
automobile and airplane engines, high-speed 
tool steels, big guns, and battleship armor 
plate all contain from 1 to 2 percent chromium. 
Rustless iron and stainless steel contain about 
14 percent. Nichrome, an alloy of chromium 
with nickel, is widely used in the form of wire 
as a resistance element for electric heaters. 

It was not the silvery metal but the com- 
pounds of chromium that gave this element 
its name. The word “chromium” is derived 
from the Greek chroma, which means “color.” 
Compounds of chromium range through every 
color in the spectrum. The green of the emer- 
ald and the red of the ruby are both due to 
traces of chromium. Chromic compounds are 
generally violet or green. Chromous com- 
pounds are blue. Lead chromates, used as 
pigments and dyes, are yellow and orange. 
Bichromates, also known as dichromates, are 
usually orange-red. 

With % oz. of ammonium bichromate you 
can perform a novel experiment having a 
surprise ending. This experiment also intro- 
duces you to several colors of the chromium 
rainbow and provides you with a chemical 
from which you can make chromium metal. 

Heap the ammonium bichromate in the 
form of a low cone on the center of an asbestos 





Chromic oxide mixed with aluminum powder and 
then ignited reacts violently to leave molten chro- 
mium that hardens quickly into a button of pure 
metal. Use a crucible like that in the drawing. 


mat or the bottom of an upturned cake tin. 
Then light the top of the cone with a match. 
As soon as the chemical starts to burn 
continuously, turn out the lights. Your little 
mound now looks like an erupting volcano, 
shooting forth red sparks from its crater and 
giving off a voluminous ash that resembles 
lava. When the eruption ends, turn on the 
lights again. In place of the little heap of 
orange-red compound, you'll find a mound 
of olive-green chromic oxide. The burning 
is really a decomposition in which nitrogen 
and water are broken free from the 
(NH,).Cr,O,, leaving a puffed-up residue 
of chromic oxide, Cr,O,. 

This chrome oxide green is a permanent, 
non-fading pigment used for coloring glass, 
enamels, pottery, and the like. It is not the 
more fugitive color known simply as chrome 
green or Brunswick green, which is formed 
by combining Prussian blue with chrome 
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yellow and is used as a pigment in oils, 
printing inks, and textile prints. 

By combining finely granulated aluminum 
with part of your chromic oxide and igniting 
it, you can perform an experiment more 
spectacular than the first. In this experi- 
ment, aluminum plunders oxygen from the 
chromic compound—and at the same time 
raises the temperature to more than 1,600 
deg. C. and releases a button of molten 
chromium. Pure chromium is produced 
commercially by this same reaction, called 
Goldschmidt’s process of aluminothermy. 

This experiment is not dangerous if you 
limit the chemicals to very small quantities, 
perform it outdoors or in a room with a bare 
concrete or wood floor, and keep out of 
range of sparks, which fly 3’ or 4’. Protect 
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Chromium metal is quite brittle and may be broken with 
pliers, but it is so hard that a sharp edge will scratch 


glass or steel. It is silvery and resists corrosion. 
your eyes also with dark goggles or a sheet 
of smoked glass so you can watch the in- 
tense glow with safety 

For a melting pot use a small, replaceable 
fire-clay or porcelain crucible. To conserve 
heat for the reaction, as well as for the sake 
of personal safety, embed this crucible to 
its rim in a coffee can filled with powdered 


asbestos or dry sand. Set this in a larger 


metal tray or pan to catch near-by particles. 
You will find that you can squeeze chro- 
mic oxide to much less than its fluffed-up 


This done, heat it to-redness in an 
iron pan for a few minutes -to-drive out 
moisture. Then melt 2 grams of potassium 
bichromate in another pan, allow it to cool, 


volume 





Orange-red bichromate is changed 
to yellow chromate by the addition 
of a base to a solution of bichro- 
mate, and is changed back again 
by adding acid. Dissolve potassium 
bichromate in water, as above, and 
add a little ammonium hydroxide. 
The orange-red solution becomes 
pale yellow. Add a few drops of 
hydrochloric acid, as at far right, 
and the solution again becomes 
the original orange-red. 
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and powder it in a mortar. Weigh out 
10 grams of chromic oxide, add this 
to the potassium bichromate, and in 
addition put in 2 grams of finely 
granulated aluminum (coarse pow- 
der). Mix these three substances 
thoroughly and pack your crucible. 

A fuse powder is needed to bring 
this mixture to a temperature high 
enough to start the reaction. This can 
be made by mixing % gram of pow- 
dered aluminum with % gram of potas- 
sium perchlorate. Now make a little 
depression in the center of the chro- 
mium mixture, pour in most of the 
fuse powder, and spread the remainder 
over the top of the mixture. Then 
insert a 4” length of magnesium ribbon, 
pushing it through the powder to the bot- 
tom of the crucible. 

To start the reaction, carefully light the 
end of the magnesium ribbon and stand 
quickly at least 4’ or 5’ back. The effect is 
most startling in a darkened room. Amid 
intense light, heat, smoke, and fireworks, the 
aluminum robs your green chromic oxide 
and red potassium bichromate of oxygen, 
freeing the chromium from both compounds. 

When the crucible has finally cooled, 
break it open and remove the button of 
chromium. You will find this metal brittle 
enough to break with pliers, but a sharp 
corner of the break will be hard enough to 





put scratches on glass or ordinary steel. 

Potassium chrome alum, one of the 
commonest chromium compounds, is 
a double sulphate of potassium and 
chromium. It has exactly the same 
formula as ordinary potassium alum, 
but with chromium substituted for 
aluminum. It is used in tanning, as a 
hardener in photography, and as a 
mordant for dyes. 

You can make chromium hydroxide 
by dissolving some potassium chrome 
alum in cold water to form a violet 
solution and adding ammonium hy- 
droxide. A green-gray precipitate of 
hydroxide is formed, and this may then 
be washed and dried. When this green- 
gray hydroxide is heated strongly, green 
chromic oxide is the result. 

Potassium bichromate, an orange-red 
crystalline salt, is probably the most 
used of the chromium compounds and 
the one from which most of the other 
compounds dre made. It shares with 
other bichromates the feature of being 
capable of changing to a yellow chro- 
mate when in solution merely by the 


addition of a base. Dissolve SOME PO- Chromium from a solution of chromium trioxide is plated 
tassium bichromate in water and add, directly on metals by electrolysis. The plating depends 
with stirring, a little ammonium hy- on temperature, concentration, and current strength. 


droxide. Suddenly the change of color 
indicates the change in chemical composi- 
tion. Likewise, by adding a little mineral 
acid (hydrochloric or sulphuric) to the 
yellow chromate solution, it will be quickly 
changed back to orange-red bichromate. 

The development of satisfactory methods 
of plating with chromium from solutions 
of chromium trioxide has revolutionized the 
whole plating industry within the last 20 
years. All the best methods are patented 
and cannot be used commercially without 
license, but you can easily demonstrate the 
principle in your home lab. You will need 
some chromium trioxide (chromic acid), 
concentrated sulphuric acid, a 6-volt bat- 
tery, and a 1” by 3” lead plate as an anode. 

For your plating solution, dissolve in a 
250-ml. beaker 40 grams of the red chro- 
mium trioxide crystals in 100 ml. of water. 
(CAUTION: Be careful in handling this 
substance. It is a powerful oxidizing agent 
and reacts destructively with many organic 
materials, including cloth, paper, and skin. 
If you spill any on yourself, rinse immedi- 
ately with plenty of water.) To this solution 
add 12 drops (about .25 ml.) of concen- 
trated sulphuric acid. 


Set up the beaker on a ring stand over 
a Bunsen burner and support a thermometer 
to reach well into the solution. Bend one 
end of the lead anode, hook it over the side 
of the beaker, and connect it with a wire to 
the positive pole of your battery. Bring 
the temperature of your bath to about 45 
deg. C. before you try to plate anything, 
and keep it there during the plating. 

The character of chromium plating— 
whether it turns out to be dull or bright, or 
whether it takes place at all—depends upon 
careful control of the strength of the bath, 
the temperature of the bath, and the 
strength of the electric current. A bright 
plating should be obtained on smooth, clean 
metal surfaces with the concentration and 
temperature specified and current of 1 amp. 
per square inch of surface being plated. 

Plating is most easily done on bright cop- 
per or nickel surfaces, which should be 
connected by a wire to the negative pole of 
the battery and lowered into the bath. The 
current may be regulated somewhat by 
moving the object being plated closer to the 
lead anode or farther from it, or a small ra- 
dio rheostat may be connected in the circuit. 
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Food Freezer Built from Secondhand 
Milk Cooler Operates at Low Cost 


BTAINED secondhand, the milk cooler shown in 

the photo at the top left was converted into the 

food freezer in the lower photo at a total cost of about 

$115. The operating cost of the freezer is between 
$1.50 and $2.50 monthly. 

When buying a cooler for conversion, make sure 
the motor and compressor are in good shape. Some of 
the better coolers may not need to be changed except 
to install freezer plates in place of the cooling coils 
and a temperature control to give you a lower tem- 
perature. You can obtain the plates from almost any 
commercial refrigeration concern. 

In my particular conversion, the old insulation was 
in bad shape and had to be replaced. The drawings 
below show how this was done. Hangers to support 
the freezer plates either can be bought or made as 
shown. In installing the plates and copper tubing, 
be careful to place the intake opening at the bottom. 

Several kinds of refrigerant are available. Among 
those commonly used in milk coolers are methyl 
chloride and freon. Either of these performs well in 
a home freezer, between 3 and 4 lb. being required 
for a system of this size.—Ra_pu S. WiILKEs. 








Freezers make use of the 
fact that a liquid absorbs heat 
while expanding into a gas. 
Driven by the motor (M), the 
compressor (C) compresses 
the gas refrigerant 
from the plates (P). r 
heats up the gas, but the fan 
(F) blows this heat away as 
the refrigerant passes through 
the condenser (CC). The re- 
frigerant, now a liquid, flows 
from the receiver (R) through 
the drier (D) to the automatic 
expansion valve (V) from 
where it expands into the 
plates, taking heat from the 
stored food and returning to 
the compressor as a heat-laden 
gas. Temperature is regulated 
by the automatic control (T). 
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Gauge Shows Oil in Stove Tank 


However smart you may be at second- 
guessing radio quiz programs, one bad guess 
as to the oil left in your stove can leave you 
in the cold. To avoid this, I built a simple 
gauge as shown at the right. The wooden 
parts were given several coats of lacquer, 
and the top of the dowel was painted red. 
When only red shows, it’s time to get out 
your can and fill ‘er up. But this is good 
only for a tank that is fixed to the stove and 
filled from the top. It won’t work on the re- 
movable type that is inverted over a reser- 
voir, as such a tank must be airtight at the 
top when inverted.—J. G. LownsBery. 


H 











Removing Broken Key from Lock 


AFTER unsuccessfully trying tweezers and 
other means to remove a broken key from 
an auto door lock, I did the job with a 
soldering iron. A globule of solder was 


melted on one end of a strip of copper, and 
a drop of fluid flux put on the broken key 
with a toothpick. The copper strip was then 
inserted to touch the key, and heated at the 
outer end. When the solder melted, it joined 
the strip to the key, which was then pulled 
out.—Puitie M. Rizzo. 








SoME pendulum clocks stop running un- © 
less they are hung in a tilted position. The ~ 
way to correct this is to bend the pendulum ~ 
slightly toward the “uphill” side as shown © 
at left.. The right place to make the bend is 7 
in the crutch that links the anchor with the * 
pendulum. This can be bent with the fingers 
of one hand. 

Remove the face or back of the clock if 
necessary to gain access to the crutch. Make 
the bend and level the clock. Start the | 
pendulum with the least possible swing and | 
listen to the ticks and tocks. They should be 
equally loud and with equal intervals be- 
tween them. If not, tilt the clock as neces- 
sary to equalize them, bend the crutch 
upward as indicated, and test again with 
the clock hung plumb. 

A bit of fine clock oil should be put on the 
pallets where they touch the escape wheel. 
The crutch loop should have a minimum of 
slackness on the pendulum rod, but must 
not bind.—WiLL1AM ScuHopp. 
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BLUE SKIES and orange sunsets are due to 
selective reflection of light. As white light 
from the sun streams through the atmos- 
phere, particles of dust and other matter 
reflect violet and blue rays, causing the sky 
to appear blue and the sun yellow. With a 
flashlight and water containing a few drops 
of milk, you can witness the same thing in a 


WE SEE COLORS because light rays of 
those particular colors are reflected to our 
eyes. But how does a colored object appear 
na light that contains no rays of its own 
color? Try it by moistening some borax with 
denatured alcohol, lighting it, and viewing a 
colored picture in an otherwise dark room. 
Because a burning sodium salt produces 
light only in the yellow band of the spec- 
trum, the picture appears yellowish-gray. 
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How LIGHT 
TRICKS Our SIGHT 


darkened room. Look directly through the 
glass and the light appears yellow; look from 
the side and the liquid is blue. At dawn and 
dusk, the sun may deepen in color through 
orange and red because more violet and blue 
are reflected as the rays pass through more 
miles of atmosphere. If more milk is added, 
your light will darken in the same way. 


LIGHT WAVES travel in straight lines. 
Because of this it is possible to form an 
image on a screen with the help of the pin- 
hole setup shown above, the image being 
inverted as in a camera. The size of the 
image may be varied by changing the dis- 
tance from the pinhole to the screen or from 
the pinhole to the light source. If you make 
a larger pinhole a little above the original 
hole and a smaller one below, you can pro- 
duce three separate images. These will vary 
in brightness and sharpness, the largest giv- 
ing the brightest but least clear image and 
the smallest the dimmest but sharpest. This 
pinhole principle may be employed in a 
simple camera, a very small hole pricked in 
metal foil taking the place of a lens. 





COLOR SENSITIVITY of the human 
eye shifts from the red toward the 
blue end of the spectrum as illumi- 
nation dims. This fact, discovered by 
the Czech physiologist Purkinje, can 
be demonstrated by covering a flash- 
light with sufficient white cloth or 
tissue paper so you can barely see 
objects by its light in a dark room. 
In this light, green and blue seem to 
be relatively brighter while red and 
yellow are darker. By increasing the 
light intensity gradually, you will 
find a point where this comparative 
brightness reverses itself. Because of 
the “Purkinje effect,” colors in the 
country seem to change at twilight. 


HERE IS A VANISHING COIN trick in new 
dress. With water in the glass, the coin is 
visible. But lower the glass without letting 
in water and the coin cannot be seen from 
the angle shown. (You can always see it by 
looking straight down.) In the first case, 


WITH WATER 
INSIDE GLASS 


TRANSPARENT SUBSTANCES such as glass 
are a certain color because they partly trans- 
mit and partly reflect the color observed 


‘while absorbing all other colors. To retain 


this color, the substance must be in’ pieces 
that are large compared with the minute 
wavelengths of light. You can show this 
with a crystal of copper sulphate. Ordinarily, 
this crystal is a deep blue, but powder it 
finely with a hammer, as at the left, and the 
color disappears. This is because the light 
rays, unable to penetrate the tiny particles, 
are scattered in all directions at the surface. 


light rays are reflected almost in a straight 
line. In the second, the rays cannot pass 
from water to air, or vice versa, at the steep 
angle indicated, the air-water surface acting 
like an opaque mirror and totally r “ecting 
all rays that strike at this angle. 


WITH AIR 
INSIDE GLASS 
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ONE TON OF COAL plows 40 acres in less 
than a day. D. H. Roen, who has a farm near 
Comstock, Minn., gets this performance 
from a 1914 coal-burning Rumely steamer 
pulling a 10-bottom breaker plow. In addi- 
tion to the 86-hp. Rumely, Roen operates a 
110-hp. steam engine that drives a 44” 
threshing machine. Steam power is versa- 
tile, too, according to Mr. Roen, who re- 
cently used one of his engines to grade a 
road near his farm. 





A WALKING TRACTOR 
for garden plowing was 
built by William A. Lou- 
master, of Atlanta, Mo., 
around a transmission, dif- 
ferential, and rear axle 
taken from a junked Model 
A Ford. Welded to the 
tractor is a five-prong 


























CHICKEN-WIRE JOINTS can be made 


quickly and permanently by twisting the ad- 
jacent end wires of the mesh around a 6d. 
nail as illustrated above. A double turn be- 
fore withdrawing the nail is sufficient in most 
cases. Twists should be spaced 4” to 6” 
apart.—ArtHur W. CLIFFORD. 


spring-tooth cultivator. 
The clutch, operated from 
the handles, is a simple 
belt tightener. An _air- 
cooled engine drives the 
wheels.—J. G. MACKENZIE. 


PASTEURIZING MILK is a one-hour job for 
the family-size device shown at left. Its 2- 
gal. container is immersed in a water jacket 
that maintains a uniform temperature while 
a plunger agitates the milk. The pasteurizer 
is made by the Guard-It Manufacturing Co., 
of Chicago, and can be operated from any 
115-volt A. C. outlet. 





WARNING OF FREEZER FAILURE is given 
by this battery-operated alarm. It is con- 
trolled by a thermostatic switch, and is in- 
dependent of line current. The Freezrlarm 
Co., of Dayton, is the manufacturer. 
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Your camera — everybody's camera — 

is a “color camera” as is. No special lens 

is necessary, no extra attachments. 

Just load with the Kodak color film your 

camera takes—Kodacolor for popular- 

size roll-film cameras; Kodachrome for 

miniature, sheet-film, and home-movie 

cameras. And you're ready for the new 

and exciting world of color photography. 
See your Kodak dealer—he’'s 


headquarters for color films and prints 
. .- Eastman Kodak Co., Rochester 4, N. Y. 


A new size in Kodachrome Prints 
—3X, measuring 3 x 4% inches 
—for only 85¢. New low price, 
too, on 2X Kodachrome Prints, 60¢ 
... and on Kodacolor Prints, 30¢. 
Minimum charge per order, $1. 
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But what’s the idea of 
the scales, Mister? 


It’s a speed test, and the scales are the referee. 
It’s a Nicholson-factory perforthantée test to 
check a file’s cutting speed and wearing qualities. 


Test bars of various materials are used. The 
uniform strokes of an expert on filing technique 
and pressure are counted—with the bar bein 
carefully weighed before and after the operatio.: 
to determine the amount of material removed. 
Numerous other tests and inspections— from bar 
steel to final oiling— characterize the manufac- 
ture of Nicholson and Black Diamond files. 

File making is the Nicholson Company’s sole 
business. This is what enables Nicholson to as- 
sure The right file for the job and to guarantee 
Twelve perfect files in every dozen. Sold 
through hardware and mill-supply houses. 
FREE BOOK, “FILE FILOSOPHY"' (profusely illus- 


trated), on kinds, use and care of files. For home and 
industrial craftsmen, farmers, production heads. 


cots, NICHOLSON FILECO. 
SX S=% 19 Acorn St, Providence, 1, R. |. > 
U.S.A. (in Canada, Port Hope, Ont.) 
FILES ~ 
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Automatic Lathe Attachment 


AN ATTACHMENT for small bench lathes 
provides a means of producing small parts 
automatically, with high accuracy and low 
cost. The Dunamatic, a product of the 
Dunn Engineering Co., Detroit, Mich., uses 
face cams to control the operation of rocker 
arms, which in turn control the action of 
tools attached to them. The rocker arms 
operate precision-ground pivots instead of 
flat-surface slides, making constant adjust- 
ment unnecessary. 

Stock is automatically cam-fed by fingers 
through a tube into a collet. A moving 
stock stop determines the length of the part. 
The collet closes automatically as the work 
tools start operating. No holes need be 
drilled in the lathe in attachment. 


Self-Clinching Rivet 


PLywoop interior 
walls may now be 
easily fastened to 
steel sections of 
trucks and house 
trailers with the 
washer-head Riv- 
nut, developed by 
The B. F. Goodrich 
Co. It is acadmium- 
plated blind rivet, 
upset by means of 
a special tool that 

engages its internally threaded shank. When 
the tool is retracted, a bulge forms in the 
shank that locks the fastening device. 





Rear seat luxuriously uphol- 
; . ; Ir stered, with comfortable arm- 
B ETTER BY FAR te ; rest on each side. 
“oak +r Attractively designed scuff 
pads add to the appearance 
of door bottoms and seats, as well as 
protect them from wear. 


The pa of door inte- 
Little touches tell a lot about the superior craftsman- © riors and window moldings 
ship that characterizes the new Body by Fisher. In are tastefully ornamented with pol- 
the appointments illustrated here, you see argc | 
Pr i ands that Ene coscheralt Ova a > + Pull-to armrests are leather 


ished stainless steel. 


surfaced on the top and 
decoratively trimmed. 


Hawt live jntettor neice to ennich thie body’sioutind 
smartness and beauty — to complete the advanced — Footrest is recessed into back 
styling of the 1946 Body Me: Fisher. ag yr of front seat to give maximum 


legroom. 


Smartly designed appoint- 
ments by Ternstedt* include: 
assist strap holder, interior door 


handles, window regulators and rear 
compartment ash tray 


*Fisher Body— Ternstedt Division 


You get Body by Fisher 
only 
on General Motors cars 
CHEVROLET * PONTIAC 
OLDSMOBILE ¢ BUICK 
CADILLAC 





BETTER BY PAR 


Thousands of dollars in university s« holarships and cash awards for 

best miniature Napoleonic coaches or model cars submitted by boys . 
The New 1946 Pontiac Streamliner 

of 12-19 years inclusive. For information, write Fisher Body Crafts- é-<deor Soden 


man’s Guild, Generai Motors Bldg., Detroit 2, Michigan. 
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There's a 


ain ot 


~ just right in size, power, 
performance ... in Evinrude’s 
complete line of 4 thrilling 
four-cylinder models! 


If you want a motor developing 5 horsepower 
or more — why not enjoy the extra smooth- 
ness — the extra thrill of performance — 
that are yours with an Evinrude four’? 


There’s nothing like them — for any boat, or 
any kind of service! No other type of outboard 
motor to match their velvety surge of power, 
their responsiveness and flashing get away! 


See your Evinrude dealer—look for his name 
under “Outboard Motors” in your classified 
telephone directory. Catalog of the complete 
Evinrude line of 8 models sent on request. 
Write for it today — address, EVINRUDE 
MOTORS, 5361 N. 27th St., Milwaukee 9, Wis. 


In Canada: Evinrude Motors, Peterboro, Ontario. 





wa . a a iS oe ont. att wo 


GEORGE ROBSON wins Indianapolis Race with dependable 


CHAMPION SPARK PLUGS 


Once again Champions were proved Cham- 
pions in fact as well as in name in the 1946 
Indianapolis Race. Dependable Champion 
Spark Plugs equipped the winning car, the first 
six to finish, and nine of the ten money winners. 
In the last 19 races, eighteen winners and 177 
out of 190 cars finishing in the money were 
Champion equipped — irrefutable evidence 
that Champions are the choice of experts. 





THE EXPERTS DEMAND DEPENDABLE CHAMPIONS FOR YOUR CAR 
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Anco RAIN-MASTER 


“Dead - Locker” 


BLADE SNAPS ON:,: 
STAYS PUT 


CAN'T FALL OFF 
CANT BLOW OFF 


A war-born invention—by Pag eles 
for military aircraft—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He’s doing the best he can. Sure, he 
knows how dangerous it'is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can’t shoot him for that! 


PATENTS 
MAKE JOBS 


After all, it’s your car to protect. So 
you remind bim.Get RAIN-MASTERS 
... patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 

Ask for RAIN-MASTER Windshield Wiper 

Arms and Blades next time you buy gas. 





ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 
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Charcoal Broiler a Picnic Aid 


Constructep to fold up with its fuel 
inside for easy carrying, this portable char- 
coal broiler has been devised for picnics 
and camping. A grate holds steaks, chops 
or fish between the two walls, which con- 
tain the charcoal. They can be adjusted for 
desired cooking speed and temperature. 
Coffee and vegetables can be cooked at the 
same time on the heating plate above the 
broiler unit. It is manufactured by the 
Given Company, of St. Paul, Minn. 


] 


Full Vision with Plastic Goggle 


Tue Sporti-Goggle, of clear or green 
| plastic, curves over the entire eye cavity 
| to keep wind, glare, and dust from interfer- 
ing with vision. Weighing only two ounces, 
the goggle fits over regular glasses. 








WHAT TO DO IF 


LOST IN THE WOODS wicisr 


Common sense and your flashlight can bring you through, 
says Adirondack guide Edwin Young, of Star Lake, N. Y. 


First—take it easy! You're never really Jost until 
] you lose your head! Don't travel at night. In- 
stead, use your flashlight to gather boughs and 
leaves for a bed, near a stream if possible. Build a 
signal fire; it will warm you and protect you. Then— 


- 


Stay where you are until help comes. But, if 
you must travel, put out fire, head downstream 
along any runuing water; it will generally lead you 
to safety. When out of the woods, resolve: To 
always carry matches in a waterproof case, a com- 
pass, and an “Eveready” flashlight on every outing! 


Flash the S.O.S. signal with your flashlight - 
three short, three long, three short —to guide 
searchers. Long-lasting “Eveready” batteries will 
send hundreds of such brilliant, penetrating light 
signals. Save your strength for daylight. Then — 


EXTRA POWER, 
EXTRA LIFE |; 
—AT NO a 


EXTRA 


EXTRA COST LONG LIFE 





’ 

When you need a flashlight for emergency use 
—in the woods, at home, in your car, you need 

it! That's why it’s wise not tc compromise with 
anything less than “Eveready” batteries. Their 
longer life of brighter light has justly made them 
the largest-selling flashlight batteries in the world. 





NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New York 17,N. Y. 


Unit of Union Carbide and Carbon Cor poration 


EVEREADY 


The registered trade- 
mark "Eveready" 
distinguishes products 
of National Carbon 
Company, Inc. 
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meal] le 
Ingenious New - i 


— 





Technical Methods 


To Help You with Your 
Reconversion Problems 











New, Simplified, Drill Press Vise, 
Speeds Up Drilling, Spacing, Milling 


Designed to be used with a drill press table having either 
parallel or radial slots, the New UNI-VISE drill press vise, 
with guide bar and protractor disc, speeds up and simplifies 
drilling, layout and spacing work in straight lines, radial or 
circular. With two movable jaws, vise has universal movement 
without swinging table or head of drill press to locate exact 
position of work. Operator thus adjusts work quickly for 
accurate registration. 








Guide Bar facilitates drilling holes in a straight line. With a 
straight edge and a lineal scale on surface, it registers with 
lineal scale of vise. Protractor disc, for drilling holes accurately 
in a circle, has parallel slots registering with parallel slots in 
base of vise, and a removable means to pivot complete unit on 
table of drill press. 





Accurate work can always best be done by attentive operators. 
That's why many factories urge workers to chew gum. The 
chewing action helps relieve monotony—helps keep workers 
alert, thus aiding them to do a better job with greater ease and 
safety. And workers can chew Wrigley’s Spearmint Gum right 
on the job—even when hands are busy. 


You can get complete information from Spiral Mfe. Corp. 
3612-26 N. Kilbourn Avenue, Chicago 41, Il. 
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America’s costliest cars have Fords The only 100 hp engine 
V-type engines. Only Ford in tts class...the champion 


: 
has it in the low-pnced field! performer! 


out Front 


WITH THE ONLY V8 ENGINE 
IN THE LOW-PRICED FIELD! 


New 4-ring aluminum 
pistons save ye a pur-r-ty 
penny on gas and oil! 


V-8s extra smoothness comes 
from overlapping power strokes! 


V-8 makes fewer turns 
per mile...the car’ hustles* Look! Only Ford 
while the engine ‘loafs" a production magic brings 


That means longer life ! you this finest type 
engine at lowest cost! 





wilt Aba | 


4 / isom »\ 
THERES A ord _) IN YOUR FUTURE! 
\ , 


~ 
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*K Out in California, Frank 
Hegemeyer has made a profit- 
able full-time job out of his 
life-long hobby — hand-made 
reproductions of Early Amer- 
ican and Colonial furniture. 


one —. 


IT’S A HOBBY=-—IT’S A BUSINESS! 
IT’S A PLEASURE WITH X-ACTO! 





* AND in his work he finds X-acto hobby 

knives “of untold value”. With the help 
of X-acto, Mr. Hegemeyer has filled his home 
with beautiful furniture . . . created material 
for his fascinating how-to-do-it articles . . . and 
had a whale of a lot of fun! 

Expert Hegemeyer has high praise for the 
way X-acto blades “hold a keen cutting edge 
over a long period .. . and their adaptability to 
the many types of cutting jobs encountered 


in my shop.” No wonder! For X-acto gives you 


13 Blade Shapes — Quickly interchangeable... 


of fine surgical steel, scalpel-sharp. Three all- 
metal handle styles. (No more substitute plas- 
tics!) X-acto’s safety grip and easy control 
make it the ideal knife for experts and beginners 
. . » for paper, leather, wood, plastics. If you 
build models, whittle, carve, or just fix things 
around the house, you'll turn out better jobs 
with X-acto. And have more fun! 


ALL METAL 
X-acto No. 2 Solid 
Duraluminum 

Knife ee 50c 
With 5 assorted bledes, 
$1. Other X-acto 
Kaives, Tools, Chests, 
50 to $12.50. 





It's Got Everything! No. 85 X-acto Tool Chest 
~ 3 all-metal knives; full assortment of blades; 
sew; sander; stripper; planer; drills and holders; 





steel ruler; complete in wooden chest, $12.50 


* 
x-acto 
KNIVES &TOOLS 
At hardware, hobby and gift shops 
X-acto Crescent Products Co., Inc., 440 Fourth Ave., New York 16, N.Y, 


In Canada: Handicraft Tools, Ltd., Hermant Bidg., Toronto 
*Reg. U.S. Pat. Of. 
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You look ae HARP because you get the 
~ best-look looking Shaves Shaves any man ever had! 


feel. 


You feel SHARE because Gillette > 


Blades give give ar you the q quickest, most refreshing 
shaves of your life! 


You are SHAR P when you buy +} e 


Blue Blades with F cite the SHARPEST edges ever 


honed, because you get more shaves per blade 
and save money! 


» gq guse 
Gillet 
Blue Blades witht sAnresy 


edges ever oned ! 


GILLETTE'S CAVALCADE OF SPORTS presents 
the major boxing event of the week every Friday night over 
American Broadcasting Company stations coast to coast 


Gillette Safety Razor Company, Boston 6, Mass. 
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SCREW 
DRIVER 
does the work 


¢ 


MILLERS FALLS 


Automatics 
can handle any job 


With only one screw driver—the 
Millers Falls Spiral Ratchet—you can 
do any screw driving job quickly and 
easily. It can be used as a regular'rigid 
screw driver, a right or left hand 
ratchet, or as a complete automatic. 
Changes are made simply by shifting 
the knurled control sleeve and the 
spiral lock nut. 

Smooth, powerful action and tested 
dependability are built into Millers 
Falls Automatic Screw Drivers. They 
will give you long-lasting satisfaction 

1 your home workshop or light pro- 
duction assembling. Ask your dealer to 


show you these fine Millers Falls tools. 


One Thing in Common — QUALITY! 


MILLERS FALLS 
TOOLS 





Complimentary Offer! 


We know of no better way to convince 
you of the fine smoking qualities of 
Walnut Pipe Tobacco than to send 
you a free sample packet, together 
with our booklet, “The Choice of 
Experience,’ which tells the fascinat- 


ing history of 


Walnut— America’s 


largest selling high grade pipe tobacco. 
A postal card request will do. John 
Middleton, 1203 Walnut Street, 


Philadelphia 


+ we 


JOHN MIDDLETON 


Fine Tobaccos Since 1856 


A MOBILE HOME - 


@ You can take a Schult 
Luxury Liner wherever you 
need it, for living or play- 
ing. In it you have every 
facility of a 2-bedroom 
house, plus insulation and 
a heating plant for year- 
round comfort. 
LUXURIOUSLY FURNISHED 
Regular double bed built 
into bedroom; sofa-bed in 
living room converts into 





AT MODEST COST 


eztra double bed. (Sliding 
doors provide 3-room pri- 
vacy.) Complete kitchen in- 
cludes oven range, double 
sink, refrigerator and ample 
food storage space. 3 ward- 
robes, plenty of drawers and 
closets for clothes, etc. 


cotalog featuring 1946 Schult 
Luxury Liner. 


Srm~ce 
1868 


MILLE 
ence so SCHULT DPrailer Coaches 
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SCHULT CORPORATION, Dept. 3109, ELKHART, INDIANA 
MEMBER; TRAILER COACH MFG. ASSN, 
In Canada, John Inglis Co., Toronto 











‘|. 


PERFORMANCE OR DOUBLE-YOUR-MONEY-BACK 


* New or old—your car will run better and last longer with Casite. Casite 
protects stiff new motors during the critical break-in period . . . gives older 
motors new smoothness, pick-up and power. 

Casite carries oil quickly to the tight spots . . . reduces engine wear... 
retards formation of sludge and gum . . . cleans motors—keeps them clean, 

Millions of motorists use Casite all the time. Service stations, garages and 
car dealers everywhere sell it. 

Put a pint in the crankease every oil change and a pint through the air 
intake every three months for guaranteed better and smoother performance 
all-year-round. 

THE CASITE CORPORATION, HASTINGS, MICHIGAN © In Canada: Hastings Ltd., Toronto 


new radio sHow: RIGHT DOWN YOUR ALLEY” 


red 


AMERICAN BROADCASTING CO.+ EVERY SUNDAY AFTERNOON 
| CAS/TE 


S % 
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YO U y INCORPORATED 


A world of almost limitless opportuni- 
ties for pleasure and profit opens up for 
you when you own an Atlas lathe, 

Hundreds of useful things of metal, 
wood, or plastic can be made for your 
home —and home equipment repaired. 
Valuable tools can be made to add to your 
shop facilities. And if you have the time 
and interest you can do special production 
work — as does H. C. Rapp, above — for 
extra shop profits. 

Whatever project you undertake, an 
Atlas will help you make the most of your 


ldtlas. 4TOOL TEAM 
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mechanical skill. It gives you the precision 
needed for delicate operations — the 
strength required for heavy cuts. It gives 
you a wide selection of speeds and feeds — 
and complete versatility in all the funda- 
mental lathe machining operations. Yet 
it will come to you —at an exceptionally 
low price. 


SEND FOR FREE CATALOG 
» “hn, 


Get complete information about Atlas 
lathes, drill presses, millers, shopers, 
and the mony inexpensive accessories 
available for Atlas tools. Send for this 


free catalog today. Atlas Press Co., 
955 North Pitcher Street, Kalamazoo 
13D, Michigon. 


3 
: 4 
mniing Dani PeEsses 
mac wnat 





A eor 

IN NORMAL CAR USE 

: Unique new design construction 
gives Auto-Lite ‘’Sta-ful’’ more than 


Lasts longer, too! | j * iain serve of end 


The Auto-Lite “Sta-ful” Bat- 
tery has more than 3 times 
the liquid reserve of ordinary 
batteries. In normal car use 
the plates are kept submerged 
to help deliver full life and 
power long after the plates in 
ordinary batteries are exposed 
and inactive. 


In addition, oversize electri- 
cal capacity, plus Fibre-glass 
insulation, gives longer life 
than batteries without the 
Auto-Lite “Sta-ful” features. 

Be sure your next battery 
is an Auto-Lite “Sta-ful.” 
AUTO-LITE BATTERY CORPORATION 
TOLEDO 1 OHIO 

Manvfacturing Plants of 
Niagara Falls © indianapolis « Atlanta 


Gakiand © Oklahoma City + Torente 
Tune in the Auto-Lite Radio Show Starring 


fo 
Ayroute 


. HELEN 
Dick Haymes ORCHESTRA & CHORUS 
hursdays 9:00 p. m., E. T., CBS 
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@ ADJUSTABLE END WRENCH 
@ PIPE WRENCH 
@ GRIPPING TOOL 
@ MULTI-LEVERAGE 
PLIERS 
@ HAND VISE 
@ CLAMP 


All 
COMBINED 


in Oue 
PRESSURE-LOCK 


WRENCH 


Here is the tool you’ve been waiting for, 
a tool that combines six principal-uses in 
one unit. It gives tight, slip-free grip, with 
easy thumb adjustment, on any piece you 
can get hold of—nuts, studs, pipe, short, 
broken or irregular pieces. Patented parallel 
jaws apply gripping power uniformly over 
entire jaw surface—right to the very tip. 
Locked with one hand; released with a 
flick of the finger—it’s a true one hand 
wrench—tegardless of size. Hundreds of 
uses in shop, garage, home or on the farm. 
It’s a revelation! 


Now Aveilable .. . 


rhe new 
1, — lorae” Fm tongs 
- is nd 


On sale at leading 
hardware, auto equipment, elec- 
trical and miil supply stores. Three sizes: 
No. 7—Max. jaw opening %%"—$2.45 
No. 9—Max. jaw opening! *“—$2.95 
No. 11—Max. jaw opening 14” — to be announced) 


BMC MANUFACTURING CORP. 
Binghamton, N. Y. 
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A Sheppard Diesel may 

cost slightly more than 

an ordinary engine. But, 

it will soon save enough 

on fuel bills to pay the difference—because it 

uses common domestic furnace oil. After 
that, you are all set to enjoy 
years of oil-thrifty power... 
long after a cheaper engine 
would be worn out. That’s 
why it’s thrifty to spend more 
in the beginning .. . that’s 
why “Diesel’s the Power... 
Sheppard's the Diesel’. 


Generating Sets 
2,000 te 36,000 Watts 


Power Units 
3% te S56 Contiousus #.P. 


Marine Engines 
3% te 62 Continuous &.P. 


R. H. Sheppard Co., Inc., 68 Middle St., Hanover, Pa.’ 








NOW AVAILABLE 


PLASTICS 


CATALOG and HANDBOOK 


FUN 

Plastics, colorful and glamorous mote- 
rials of the future, offer you a fasci- 
noting hobby — or a profitable plastics 
fabricating business of your own. 
CATALOG LISTS NEW MATERIALS 
Reody now, the new 40-page Carmen- 
Bronson CATALOG gives you complete 
prices and dota on all materials you 
need. Plexigias, Lucite, Bakelite, 
Lumorith, Lignolite, Tenite etc. in 
sheets, rods, tubes and special forms— 
crystel-cleor ond in many rich, glow- 
ing colors. Catalog also lists numerous 

. dyes, ds, ac ies, 
supplies ond semi-fobricated kits. 
HANDBOOK GIVES INSTRUCTIONS 
The new Carmen-Bronson PLASTICS 
HANDBOOK tells how to fabricate 
plastics easily and simply into beavti- 
ful objects for gift or sale. Contoins 
construction plans for many simple ond 
advanced projects. Profusely illustrated. 
Gives practical advice on how to start 
your business in this profitable field. 

10¢ BRINGS BOTH BOOKS 

Toke the first step TODAY toward your 
brilliant future in plastics. Send only 
10 cents NOW for your copies of the 
Cermen-Bronson CATALOG and Car- 
men-Bronson PLASTICS HANDBOOK. 
CARMEN-BRONSON COMPANY re 
165 East 3rd Street, Dept.9-A Mount Vernon, N. Y. 








of MODUFLOW* 


of Ch tet, { HEAT LOSS is continuous, but the rate of 


When it 


Me - > 
- heat loss is more rapid 


loss varies with the weather. 


is cold WY. 


than when the weather is» warmer. 


HEAT SUPPLY should also be continuous. 
but modulated +o Pe to whatever temperature 


is required to a offset the heat loss. 


maintains a continuous 


MODUFLOW - ° 


balance ’ between heat loss and heat supply. 


RESULT + + + “Comfort Unlimited” <q 


FOR YOUR PRESENT HOME... You, too, can have heating comfort. There isn’t room to explain 


the “comfort unlimited” that Moduflow has 
brought to thousands of homes. You don’t 
have to wait until you build a new home. 
Moduflow can be easily and inexpensively 
installed on practically any type of automatic 
heating plant. 

FOR YOUR NEW HOME...Of course, if you are 
planning to build, you will want your heating 
plant to be efficient and the last word in 


MODUFLOW is the name of Honeywell's newest 
heating control system. It means modulated heat 
with continuous fow. Modufiow will be a “must” 
in the better homes and apartments of tomorrow. 


ODUFLOW 


The New HONEYWELL Heating Control System 


here just how Moduflow can be applied to the 
various types of heating systems, whether 
warm air, hot water or steam. It is completely 
described in the booklet “Comfort Unlimited” 
which has just been released. Attractively 
illustrated with pictures and diagrams, it will 
be especially interesting to readers of Popular 
Science. So, mail the coupon today for your 
free copy of ““Comfort Unlimited.” 


r Minneapolis -Honeywell Regulator Co. 
2767 Fourth Avenue South 
Minneapolis 8, Minnesota 
Please send my free copy of 

“Comfort Unlimited” 


Name 


Address 





You always have a MILL IT 


NEW CAR) fh ON YOUR LATHE Fag 
in the Palm REN 


MILLING ATTACHMENT 
of Your Hand Convert Lathe in 10Seconds 


Now—you can do milling, slotting grinding, 
grooving, sQuaring shafts, sawing at angles. and 
many other important perations on your lathe 
PALMGREN MILLING ATTACHMENT is a 
necessary fixture for sma shops schools and 
work it sree plants. Fits South 

Atlas. Craftsman, Logan. Sheldon and 
other makes. It has graduation 
rota Ang er alsc 


mo. 250 me nitekly 
IMMEDIATE DELIVERY 


Now tdth ~ Jaws Wetgh Price FO. B. 
| 
| 
' 


et Kase 
Opes Pounds Opening Factory 
1%" 6, 1 $18.75 
214" ii 1%" 24.75 
4 2s z 39.75 
Order trom your Geater or jobber. Write ter circular Mo. 349 
CHICAGO TOOL AND ENGINEERING CO. 
Mire. ef PALMGREN PRODUCTS for Over 26 Years 
8396 Seuth Chicege Avenve . Chicage 17, Ulinols 


J Tonle & ee an \] 


emune cous ans wo ase a j 














Simoniz Gives any Car 
New Beauty that Lasts! 


New or old, keep your-cargood-looking DI - -_ L e $ S 
always by SIMONIZING it now! If the D) U p L ICAT | a G 
finish is already dull, an easy “once 


over” with Simoniz Kleener restores Many smal! parts can be formed without SHEAR 
dies, to duplicated accuracy of .001" with 


beauty immediately. Then SIMONIZ DI-ACRO Precision Machines. — Benders 
Brakes. Shears. Save die expense and time BENDER 





Idea! for experimenta 


keeps your car ever beautiful and easier delay 
and research work. making eS 
to clean with a dry cloth. Get SIMONIZ samples. models. etc. as well 
as regular production runs - ~ 


Write tor descriptive literature. 


and Simoniz Kleener, liquid or paste, today! . 
diay a y O'NEIL-IRWIN MFG. COMPANY 
The Simoniz Company, Chicago 16, Minos 142 Bth Ave. South, Minneapolis 15, Mine 
Sold by grocery, hardwore, voriety, 
drug, paint, 5 cents to $1, auto acces- ——— ’ ~~ 


sory and department stores—oand by 
linoleum deolers everywhere . 
2, 


Checks 
Scratching 


You give your scratching dog quick 
comfort when you sponge him with 
(or dip him in; Sponge- Away solu- 
tion. It allays itching; kills any 
fleas, lice, ticks. Also promotes 
healing, regrowth of hair. Don't 
let your pet scratch himeelf into 
a worse condition or continve suf- 
fering. Get 25c bottle (makes 2 
quarts) from pet, drug or depart- 
ment store today. 
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Robbery at the waterfront—detected and observed in total darkness through the infrared ray “snooperscope.” 


“Snooperscope’-- 


Crime detection is one of the many 
uses for this uncanny telescope that 
can distinguish objects a quarter of 
a mile away in a complete blackout. 


The sniperscope and snooperscope 
are two wartime developments of 
RCA Laboratories in co-operation 
with the U. S. Army which are now 


being converted to civilian uses. 


These instruments were made pos- 
sible through a tiny image tube less 
than two inches in diameter and less 
than five inches long. Adapted to 
various military equipment, these 
telescopes provided the Army with 
some of its best night-fighting de- 


ees af night 
with invisible light! 


vices. A helmet-mounted binocular. 
employing these image tubes, en- 
abled scout cars to speed over roads 
at 40 to 50 miles an hour without 
lights. 


The same imagination, planning 
and engineering skill that produced 
the snooperscope are reflected in every 
RCA and RCA Victor product. If it’s 
an RCA, it is one of the finest instru- 
ments of its kind science has achieved. 


Radio Corporation of America, RCA Build- 
ing, Radio City, New York 20. Listen to 
The RCA Victor Show, 2:00 
P. M., Eastern Daylight Time, over the 
NBC Network. 


Sundavs, 


ey 
Wp ss 


me 


oa | 


perscope.” Here 


The 


infrared telescope is mounted on 


our 


a carbine. The combination was 
aptly called a 
for it enabled a soldier in total 
darkness to hit a target the size 
of a man at 75 lhirty 
percent of the Japanese casual- 
ties during the first three weeks 
of the Okinawa campaign were 
attributed to the sniperscope, 


sniperscope™ 


yards. 


RADIO CORPORATION of AMERICA 


SEPT. 
1946 


227 











mt ee 
TIME ONLY 


KALART'S 


NEW 





“How to Do It” 
BOOKLET 


Simple, easy in- 
structions how to 
take beautiful pic 
tures outdoors re- 
gardiess of position 
or brilliance of sun. 
Learn now how to 
take master shots 
in shade or even on 
stormy, rainy days, 
No expensive, com 
plicated equipment 
or special know!l- 
edge or experience 
required. 


JUST MAIL COUPON TODAY! 


KALART, Dept. PS-9, Stamford, Conn. 


Without obligation on my part, please send free book- 


let Synchro-Sunligh 


PLANES OF ALL NATIONS by Gucdnewncaik 


of 


SOLID! Every model precision-cast in 
solid metal for greatest perfection of detail! 
Gun turrets, nacelles, rudders, reproduced with 
mathematical accuracy. 93 planes of 7 nations, 
beautifully finished. Scale: | in. to 36 ft. 


ma 


Priced 30c to 75c; Stands 5c each. Send 
35¢ for x catalog of over 
900 models of ships, planes, and tanks. 


—~ 
P.47 Thunderbolt A-3! Vengeance F-38 Lightaing O52U-1 Kingfisher 


COMET METAL PRODUCTS CO. 


91-12 132nd St., Richmond Hill 18, N. Y 








For a Beautiful Lawn NOW 
and NEXT SPRING Apply 


m WEED 


KILLS WEEDS 
‘I 


OR YOUR 
Here’s the simple, sure way to banish those 


MONEY BACK* 
Rids Your Lawn of Weeds 
8 OUNCES MAKE 8 GALLONS, enough for 
the average lawn. The $2.98 Quart 
Economy Size makes 32 gallons 
scraggy, ugly weeds that make your lawn look 
-k-marked and unkempt. Just dilute Weed- 
io-More with water, spray it on, and weeds 
disappear. When applied according to direc- 
tions, common lawn grasses are not harmed, 
soil is not injured. 
*Use according to directions on package. Allow at least 
three weeks for killing action. If not satisfied that 


Weed-No- More kills weeds, send package to the man- 
ufacturer, and full purchase price will be refunded. 


A PRODUCT OF SHERWIN-WILLIAMS RESEARCH 


i EF OUNDRY 


is again available in limited quantity 
without priority. Orders filled in sequence 
as received. INVENTORS-SCHOOLS- 
CRAFTSMEN use FOUNDRYETTE for 
making castings quickly for new inven- 
tions, for instruction. and general pur- 
pose. Order now for ear delivery. 
Three sizes are available Capel le of mak- 
ing bronze castings of 145. 3, and 6 
pounds weight. aluminum, copper, brass, 
etc. $17.50, $24.00, $34.50, f.0.b. Kansas 
City. Domestic gas supply and 110 voit 
AC or DC energy required for operation. 





Sand Casting—Fi 


BRON 


Write for circular 
KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. $-79 Kansas City, Mo. 





POWER CUTTER KIT 


to 2/2 


Here's a 
New 
with a cutting range of 5/8 


Two Bruno Adjustable Hole Cutters in 
one convenient kit for home users, mechan- 
ics, farmers, technicians! High speed steel 
blade curs clean, fast holes in metal, wood, 
plastics. Quickly adjustable and easily 
sharpened. For drill press, portable drill or 
hand brace. Money back guarantee! 


KIT CONTAINS 
[EXPANSION 


wer CUTTER 


geane STE 
— wy. shank s/e"—" ! z 
| —2 2) 


$3.00 

var ne - 

y | 3/8” st. shook | _' 
piss 


9330 Santa Monice Bivd 
Beverly Hills, Calif 





A NEW ANGLE ON 


CLITER L1VINCE 








4 

/ order—that’s modern home- 

/ making with Defoe's “Working 
Pg Walls”. And Defoe will literally put 


v4 your walls to work with expertly de- 


4 } ee to live in, easier 


to keep in “shipshape” 


/ signed, built-in storage and utility units 
Pui in addition to closets and wardrobes. v The 
Fs “Working Wall” illustrated here, for example, 
FF is one living room unit combining a heat-cir- 


/ culating fireplace with book cases, writing desk, 





J radio-phonograph and plenty of storage space for 

4 your record albums, card tables and other accessories 
/ for home enjoyment. Vv Send in the coupon today for 
your copy of the illustrated brochure which describes 
and illustrates other ‘“‘Working Wall’’ units. It will also 
bring you architect's drawings of homes which can be 
built by Defoe’s distinctive method of home construction 

r 

| HOUSING DIVISION 


| DEFOE SHIPBUILDING CO., Dept 
| BAY CITY, MICHIGAN 


© weese cand te he Get riptive brochure on the new Defoe 
| Homes. Enclosed is 10c for handling and mailing costs 


| Name 








Street 











MICHIGAN | 
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The New Remarkable 
Martin Outboard Motor gives 
you everything you'd expect 
in a fine outboard... PLUS 

many exclusive features! 


IT’S EASY TO MAKE 
YOUR OWN “BLOW-UPS” 








230 


Mechanically Controlled 
Poppet Valves give 
MARTIN operators 
mile-an-hour trolling 

. or top speed cruis- 


val Horsepower 

More than one horse- 
power for each 61 bs. of 
motor wt. (Wt. only 42 
Ibs. —- MarTIN develops 
7.2 H.P.!) 
Easy Grip Clamp Screw 
Hondles Easily reached 
and operated .. . easy 
to grasp 
Durable Baked Enamel 
Finish and special alu- 
minum lacquer insure 
added life and beauty 

.« prevent corrosion. 
a Resting Positions 
“Ears” at 4 corners 
give motor 3 resting po- 
sitions PLUS added 
protection, easy pack- 
me 

4ollow Drive Shoft gives 
i htness plus strength 

ere it's most needed. 


MARTIN MOTORS, 


POPULAR 
SCIENCE 


New Monifold insures 
virtually flood-proof 
starting. 

Exclusive Patented Full 
Swive) facilitates check- 
ing lower unit without 
reaching into the water. 
ENTIRE MOTOR 
MAY BE TURNED 
END-FOR-END! For 
roomier boating, motor 
may be leftin crosswise 
positionand tilted back- 
ward out of boat. 

Ex sive Combined Filler 
Cap, Air Vent and Spare 
Shear Pin Clip. Can't 
come loose, can't rattle 
Opened effortlessly 
Under side holds two 
spare shear pins. Built 
in, leak-proof air vent. 
MARTIN Vertical Stern 
afew turns 
of the knob. to achieve 
correct |vertical motor 
position. Adjustment 
can be made while boat 
is under way! 


Adjustmen’ 


> 


fe 


OUTBOARD MOTORS 


Eau Claire, 





And grand fun too, with a 


FEDERAL 


erica’s Fastest Selling Enlarger’ 


Picture-taking’s a pleasure, but the 
real thrill comes when you make 
your own enlargements. It’s really 
easy to turn out top-notch prints, 
and inexpensive, too, when you use 
a Federal. 

Advanced principles of illumination 
and optics make this the finest 
Federal ever built. And for extra 
value —a tested, anastigmat lens is 
included in the modest price of 
every Federal. 


“ENLARGING IS THRILLING” 
don herold’s wisdom-packed book 
— tells you all you need to know. 
25¢ at Camera Stores, Everywhere 

or send coin (no stamps, please) to Federal 


>> ri FEDERAL MANUFACTURING & ENGINEERING CORP. 
FEDERAL Makers of Photographic & Electronic Devices 


213 Steuben Street * Brooklyn 5, N. Y. 





with 
RED LATEX MOLDING COMPOUND 


Earn money, have fun; make your own molds for plaster objects 


Produce noveities and gifts for home and to sel! to friends 
RED LATEX MOLDING COMPOUND (60 density) now avail- 
able in quart and gallon quantities. Gives perfect results, easy 
to apply. Send for complete information and prices. ONIO 
SUPPLY CO., Dept. K-3, 474 Lilley Ave., Columbus 5, Ohio. 


How to Start 
YOUR OWN BUSINESS 


Amazing Postwar Development Now G ive s 
roe the Opportunity to Make Money Fa 
Startling scientific discovery, just now bec coming available for gen 
eral use, wi ‘onab e you to start your own business and reap great 


Plastics ne of the most revolutionizing and rapidly expanding in 
dustries offers a opportunity r lle ‘rprising men and 
women. This is one of t » dustr r home manufactur 
ers thrive and prosper ' , time basis in 
your own home, a 1 expand rapidly into a full time business, paying 

Lr@uie MANDLE 
rQt y MARBLE th amazing housand uses 
LiQuiD, MARE I n be poured into FLEXIBLE OLDS for near og 
s » te, d ‘ service ti es such 1s rnar ts 
novelties, desk s aper weights “nooh-es is, a uvenirs. st atuary, 
ways. ¢ FLEXIBLE motes 

Make your own FLEXIBLE MOLI st is low-tn fact. a 
large sized mold « bu 1 few ce a, He ime ares ds of casts can be 
taken from a singt« 

NO Lt par aged a7 

No skill or previous knowle ts essary 

ferst 


our easy-to-ur 
UNLIMITED manner 

The market | teral te u will find steady year-round 
den and in your own « ’ r ) will not be tn Selling 
ut in supplying the hu pent > den ‘ Moreover, we supply you 
with names of big buyers for 1 products 

WRITE. "yopay 

B ‘roducts will show you how to start with a small investment 
and t must 4 = rmane nt, inde pe ade nt. profitable business! Don't fall to 
grasp this yrtunity oday for FREE CATALOG 


BING PRODUCT Dept. B-9, 88 Broad Street 


BOSTON 10, MASS. 


All you do ts follow 





FLIES AERONCA TODAY 
—-BACK HOME TONIGHT! 


Thousands fly Aeronca in business—cover more territory faster—have more time with family 


q 


« 


NEW DE LUXE AERONCA CHIEF—now in full production 
—is America's lowest priced two seat (side-by-side) plane! 


EVER hear the story of this 

traveling salesman? He 
knows that time is money. 
The more customers he can 
see ... the more territory he 
can cover in the least time 
. .. the more profitable it is 
to him. He flies Aeronca! 


He’s sick and tired of long, 
tedious trips on the road. 
He wants no more of lonely 
nights, in hard-to-get hotel 
rooms away from his wife 
and children. Now he can 


Gver 1,000 Qualified Aeroma Dealers To Serve You 


travel in luxurious comfort 


and return home each night. 
He flies Aeronca! 


Yes, Aeronca has brought 
America a new way of life. 
To learn the pleasure, the 
economy, the utter simplic- 
ity of flying Aeronca ... 
visit your Aeronca dealer 
soon. And remember—when 
you buy Aeronca he'll teach 
you to fly Aeronca—FREE! 
Aeronca Aircraft Corpora- 
tion, Middletown, Ohio. 


~ 


So Safe — So Simple — Now Anybody Can Fly 


FRONCA 





HOME AGAIN, RELAXED, RE- 
FRESHED in the luxurious new 
Aeronca Chief. With handy 
starter and 34 other extra-value 
features, it's one of the world's 
easiest planes to fly! Cruises at 
90 mph... lands at 38 mph... 
with cruising range of 42) miles. 
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NO MORE SWEEPING 
COMPOUND 


Sweeping the 
modern "Dust- 
less” way for- 
ever elimi- 
nates sweeping compound. 
Here's why: As you sweep 
with a Dustless brush, Arbi- 
trin sweeping fluid, fed from 
a reservoir in the back of 
the brush, moistens the dust 
Instead of rising into the air, 


You have NO SPACE PROBLEM 


with the 


SeCcoHORSE— 


(Patented) 
Now you can utilize any empty corner in your garage 
or workshop, instead of tying up valuable space you 
need so badly. For with the Fold-Horse, it’s only a 
matter of a few seconds, and, presto, it folds away 
toa neat 8” x 9° x 42° package for storage. This new 
Unique ‘‘Fold-Horse’’ is a sturdy production unit 
assembled with 14 
Kauge cadmium 
plated steel hard- 
ward. Top is 2” x 
6” x 42° clear pine, 
and 9” x 36” tool 
tray. Order from 
your dealer today. 
List $9.95 each. 





JOBBERS—Write 
immediately, oa 
few select terri- 
tories still open. 





UNIQUE TOOL PRODUCTS COMPANY 
4642 N. Clark Street, Chicago 40, Illinois 


NAME............ 





the dust itself is converted 

into a sweeping compound that _. % 
sie oi STATE 

sweeps many times cleaner and 


safer than any commercially BUILD YOUR OWN 
prepared sweeping compound POWER 4h 


at any price. Thousands of 
factories, shops, offices, and 


schools have adopted this Literature 
Now anyone can save time and effort 


n «" r s 2D— 
Dustless method of swoep mowing fleld or lawn, by building their 

own whirl type power mower 

ing. You ought to know more We furnish complete information, and 


about it Write for complete whirl type blade attachment. Write today 
THE RITE-WAY T&H Mfg. Co. 


facts today. MOWER ATTACHMENT 811 E.31, Dept. 18-6, Kans. City3, Mo. 


BLOWERS §fesnne 

HEATING 
Cooler supplies, Pads—pad frames, Cooler 
Pumps, Fan Blades, Gas & Oi! conversion burn- 
ers. Forced air furnaces. Wanted Men to sell 
and instal] our conversion burners and furnaces. 
PEERLESS SALES 4218 Sherdan Bivd. UNCOLS 6, REBR. 


COLLECTORS RARITY 























WHY BREAK YOUR BACK 
MOWING FIELD OR LAWN? 


























Ators. Bornt- 
IDENTIFICATION PATCH 


COLLECT RARE MILITARY 
SHOULDER PATCHES A 


Now you can collect hard-to-get, famous U. 8. and foreign Paes 
shoulder patches. To start your collection we have created an 
treductory package of 20 patches worn by some of the Aahtingcet 
ele) 3) MORE FOR LESS units in Uncle Sam's army. With this special bargain package you 
get absolutely FREE the rare, original Atomic Bomb patch and a 
beautiful illustrated catalog and price beet containing hundreds of 
Army, Navy, Marine, Air Force, RAF, German, Jap and other for- 
etgn ame Start this fascinating he bby today. All patches are 
original colors. Send $1.00 for the 


authentic mbroidered in the 

special intr nN — ory package of 20 and the FREE Atomic Bomb patch, 

catalog and oes © * ow We for the Toot =a es list only 
PATCH KING. 


?.0. Box 10." ~ Bu Square eet Res = 10, N.Y. 


528 N. pond ey 1 Faw Y, @ y) AE ay 
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Every Outing is More Fun 


: with the 


Coleman 
"G.I POCKET STOVE 


Ready forInstant Use Anywhere You Go! 


Double the joy of all your outings with this new sen- 
sational Coleman “G.I.” Pocket Stove. Ready in minutes 
for quick cooking action, making hot drinks, boiling 
water. The perfect pal for hunting, fishing, and camping 
trips. Fine for heat and hot coffee in a duck blind. Ideal 
for picnics, vacations, motor, canoe and hiking trips, 
backyard snack parties. 


Easy to Carry— about quart jar size 
—weighs only 3 pounds. Slips easily into 
hunting coat pocket, glove compartment 
of car, or corner of picnic hamper. 


Burns Any Kind of Gasoline — 
white or leaded. 


Instant Lighting Power Burner 
—produces 5,000 BTU per hour. Boils 
quart of water in eight minutes. 


2-Piece Aluminum Case— provides 
1%-pint cup for coffee; 3-pint pot for food. 


3 to 32 Hours Operation 
on one filling of pint-size nickel 
plated brass fuel fount. 


Folding Grates accommo- 
date any ordinary size cooking 
utensil; made of stainless steel 
—will not rust. 


Fun at Home, Too! re a; . Ask your dealer about the 
‘Oz ‘ou ome - } . ee ” 

this midget stove—in the work shop / Coleman G.l.” Pocket Stove. 
for heating glue pot or soldering You'll want one! 
iron; for making soup or boiling 
water or for summertime use on the 
cool back porch. 





America’s 
Favorite 
Outdoor Sport Light 


An instant-lighting Coleman 
showing and describing the many un- Floodlight Lantern is essential 
usual features and uses of this Cole- - on alk eustam 
man “G.l."" Pocket Stove. Address de a eae wcenge. 
nearest office. Floodlights 100-ft. area. Strong- 
est winds can’t put it out. Safe 
—can't spill fuel even if tipped 
over. 1 and 2-mantle models. 
Get one from your dealer. 


THE COLEMAN COMPANY, Inc. 
Dept. 260-PS, Wichita 1, Kans. 
Los Angeles 54, Calif.; Honolulu, T. H.; Toronto, Canada 








Philadelphia 8, Pa 


+5 
«| Commerce Bic 
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“Summertime used 


to get in my y 


HAIR!” 


eos nie used to embarrass m front of 
everybody She called me “Seaweed Sam Ss me squab- 
bles got » down. but I refused to pilaster my hair with grease 
ered GLOVER’S HAIR DRESS. That 


. 2 
en Je nhxec 


GLOVER'S tamed nu 


Now Jeannie ts no more sarcasn 
everything's s > again N 


No su hair proble 
r Dress. Apd ember lover's 
1 nd hair. It's NON-ALCOHOLIC 

r scalp—and that means natura] look- 
fruff 


tough for Glover s 
is ANTISEPTIC for 
ontains nothing to dry v« 
' Glover's helps remove loose dandr nd 
ir ell-groomed all da Ask for Glover's Imperi: 
t Drug Stores and Drug Counters everywhere—or send the 
Trial Applicatic 


too—and 


intiseptic « Non-Alcoholic 


GLOVER’S 
Imperial 


HAIR DRESS 


’ we vs 
Free Trial Size 

ides Glover's Imperial] Hair Dress 
rs Mange Medicine and GLO- 
Shampoo—one application of 
in hermetically-sealed bottles 
FREE booklet The Scientific 

Care of Scalp and Hair 


a 
GLOVER’S, 101 W. 3let. St 
New York 1, N. ¥ 


LOVER'S 
ave par 


Dept. 669 


package in plain wrapper by re- 
Imperial Hair Dress. Glover's 
Medicine and CLO-VER Shampoo, in 3 hermeti- 
with FREE booklet. I enclose 10c to cover 


{f packaging and postage | 


Send Free Trial Applicatior 

irn mail, containing Glover's 
Mange 
n sealed bottles 


Z 


PLEASE PRINT PLAINLY 


Address 


State 


pity Zone 


r 
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“A Six Room House, $2800 


Complete, Ready for You 
to Move In” 


BY GEORGE W. PEARCE 


The author, a mechanical engineer, reviews the 
history of housing and shows how building costs have 
risen in the last 150 years until few families can buy 
1 house adequate for their needs. 

He then describes how, by the use of 
money-saving building methods, a large, modern, 
6-room, thoroughly insulated, fire resistant, 2-bath 
bungalow with garage can be had most anywhere in 
the United States for $2800.00 

Included with the book are 10 folded drawings, 
12” wide x 18” long. These drawings by Mr. Pearce 
show all the details of construction for this house—the 
wiring, the plumbing, the automatic oil heating 
system and the fluorescent lighting. The book is de- 
voted to showing how similar savings can be made 
on any house of any style, size or floor plan 

A very readable and interesting book. Every pros- 
pective home owner should have a copy. 138 6” x 9” 
pages, 26 illustrations, leatherette bound. 10 large 
drawings 

Send $2.00 to TECHNICAL PRESS, Box 42 B. 
Swampscott, Mass., and your copy will be rushed to 
you postpaid. Distributed solely by Technical Press— 
Not sold in book stores. 


various 





COLLET CHUCK ATTACHMENT 
Hand Lever Type 
Carried in stock for 9” South Bend. 10” 
Atlas, 10” Logan. 12” Craftsman Lathes 
Price each $45.00 
Collets to fit. from stock, each $3.75 
Send check or money order to 


CENTER TOOL CO. 


152 Centre Street, New York 13, N. Y. 





—$_$_<>-— 
TELEVISION ANTENNA (LESS TRANSMISSION LINE), $8 95 
Also in stock, FM & Amateur type antenna. i“ 
S/C LABORATORIES, 20-22 Van Wagenen St.. Newark 4, N. }. 


ATOOL... 


PAINTERS’ (ij 


NEW, IMPROVED 


Modern—streamlined—fits the hand like a 
fountain pen! Easy to use as a pencil 
Oraws paraliel ines—straight, curve or cir- 
cular. Does expert job on autos, furniture, 
toys. bikes, model planes, signs, bulletins, 
linoleum. (Makes wall board look like tle.) 
Every painter and craftsman 

needs one! Type **m"’ EASY AS 
MASTER Painters’ Striping 

Too! complete with tip for USING A 
1/16" stripe, $1.00. Extra 

tos tea, 1/32", jee, PENCIL! 
1/16", 5/64", 3/32", 1/8"— 

75c each. Toolwithcomplete | h ri 
set of 7 tips $5.00. (C. 0.0 8 
orders 25¢ extra.) Paint v 
dealers, write! 
WENDELL MFG. CO. 
4234-A Lincoln Ave., Chicago 18, lilinois 











OTORCYCLING — the world’s 
greatest sport — makes life a con- 
tinuous round of fun and thrills! That's 
why thousands of riders — old and new 
—want Harley-Davidsons. We've stepped 
up production to new peaks — dealers 
are filling orders faster than ever — and 
the demand is still mounting! That’s why 


it’s important to see your Harley-Davidson 
dealer EARLY — if you want the excit- 
ing good times that come with owning a 
Harley-Davidson. Newest models pack so 
much power, speed and stamina, they're 
worth waiting for until your dealer can 


deliver YOUR Harley-Davidson! Then / 


every highway will be yours to explore. 


HARLEY-DAVIDSON NOTOR COMPANY, Dept. PS, Milwaukee 1, Wis. 


Please send at once free copy of 24-page ‘‘Enthusiast’” Magazine, 
filled with motorcycle action pictures and thrilling stories. 
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Here's a ball pein hammer that 
delivers quick, accurate strokes — 
packed with power. It does the work 
better, faster — because it's a Plumb. 

Like all Plumb Tools, it is designed 
for superior performance. And it's per- 
fectly balanced to lessen fatigue. From 
the very testing of the steel, through 
the forging, the tempering, the final 
polishing...even to the extreme care 
in selecting the close-grained, easy 
grip hickory handles ...these tools are 
made to give you more power per blow. 
Fayette R. Plumb, Inc., Phila. 37, Penna. 
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IF YOU HAVE EA 
HAND FINISHING OPERATION 


aa 
usta WWO-OLLEX 


Trede-Mort Reg U S Pot OF 


The new Sand-O-Flex Contour Sander gets in and around curved 
surfaces. Rep! hand ding, filing and scraping. The cen- 
tral magazine houses a strip abrasive that threads out in front 
of brushes. The brushes cushion the obrasive ond force it into 
the hard-to-get-at places. Abrasives come in a wide variety of 
grits — one for every purpose. Sand-O-Flex adapts to any motor 
shaft, and now comes in three sizes for every type of home or 
production use. For plete information, write to 


SAND-0-FLEX CORPORATION 


4373 Melrose Avenve © Los Angeles 27, California 











' users find gasoline economy, you 
j will, too. Motor knock vanishes 
Grease bath air cleaning keeps 


ATTENTION AUTO OWNERS! 
New Power, Pickup, Pep! 
} Amazing TYPHOON SUPER- 
A CHARGER is back again, ready to 
dust out. Takes 5 minutes to in- 
stall with screw driver, fits on 
carburetor. Order today, mention make and car model. Only 
$5.95. Ohio orders add 3 % tax. west of Rockies add 10 


} put new life into old motors, add 
TYPHOON PRODUCTS CO. eievccneTs: “Onis 


| to power, pickup. pep. 41.000 





HUNTER’S 
=~ COMPASS 


-: 3} Hunting Case, 50 
' ey Watch Type, All sp 
. Metal, Jeweled Longines 


Engineers All Metal Army 
Type Hand-Sighting 


LEVELS ~~: => 
$4.50 F&F - 


PUBLIC SPORT SHOPS 


13 S. 16th St., Phila. 2, Pa. No COD’s 
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You Can Make 
HOUSEHOLD 


AND AUTO REPAIRS 


that REMAIN TIGHT! 


use SMOOTHON 4 


Without using heat, without special experi- 
ence, without taking things apart, you can stop 
leaks, seal cracks, tighten loose parts in boil- 
piping, 


inexpensively, 


tanks, pumps, autos, 
utensils, durably 
with Smooth-On No. | Iron Repair Cement. 


It hardens like metal, 


ers, radiators, 


tools, etc., 


You apply it as a paste. 
makes a really professional repair. 


Keep a can of Smooth-On No. 1 handy 
and get after leaks, cracks and loose parts 


promptly. Ask for it in 1%4-oz., 7-oz. or larger 


containers, at your hardware store. If Smooth- 


On is not in stock there, write us direct. 


FREE pindvoox 


40 pages Pocket size Describes 


countless repairs to household 


equipment. Clear directions. 170 


diagrams. A book every handy man 


needs, Free—just mail the coupon 


“= Sign and Mail NOW ->*- 


Smeooth- On Mtg Co., Dept. 58, 
aw Av jersey City 4, N. J 


Please send me a Smooth-On Repair Handbook. 
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Durable! Powerful! Heavily Built! 

Five power tools in one compact 

LATHE unit. Fabricated steel construction 

with high quality bronze bearings. 

DRILL Lathe 37” between centers. 6” or 8” 

PRESS circular saw Drill press pulls %” 
is % H. P 


drill in steel. Uses \& motor 
CIRCULAR SAW Designed to handle all types of home 
EMERY WHEEL woodworking jobs. Get the facts now 
SANDER 


before prices advance. Write today! 


EMRICK MACHINE CO. 
1602 FULFORD ST. 
KALAMAZOO, MICHIGAN 


& NEW CHEAP OIL BURNER 


Vv) FOR COOKING & HEATING ee 
4! SS HEAT YOUR HOME COOK YOUR MEALS 
WITH CHEAP FURNACE OF 
NO MORE Ee COAL oR VF 
er 


Starter Va 
Che ap 








i 
rhe ul 
tor Testing. We wit” = you try it in +4 own stove 
Get y are for | iucing. 
name TODA 
“Sez. t ‘sth. mitchell, So. Dakota 


f~ aI, MFG. CO. 


Say You Saw It 
In Popular Science 


ELECTRICITY FOR ANY JOB 


ANY WHERE 


tellable, economical electric serv- 
anywhere anytime, with an 
slectric Plant. Driven by Onan 
gasoline engines Single- 
t my t lesign and 
" ctior Water 
ilr cooled 

Capac ity range: 350to 35.000 

Watts: 115 to 660 v bits A.C 
0 to 800 cycies: 6 to 
800 volts D.C. Combi- 

D.C. types 

65 different models 


Write for folder 


ONAN 


1843 ROYALSTON AVE. MINNEAPOLIS 5, MINN. 





D.W ONAN & SONS 











FAMOUS means “‘celebrated, distinguished”. What 
better words to describe Sterncrest Sterling? The 
finest imported briar—the workmanship of 
skilled craftsmen—hard rubber bits—pre- 
cious metal bands for strength and beauty: 

all of these are lavished upon Sterncrest 

Sterling and its sister pipes, Sterncrest 

14K and Sterncrest Ultrafine. 


“A good pipe is an investment in 


daily pleasure.” 


LHS. STERNCREST 14K= 
Specially selected briar, 14K 
gold band, $7.50 LHS Stern- 
crest Ultra-Fine $10. LHS 
Certified Purex $3.50. AT 

ALL GOOD DEALERS. 





IMPORTED BRIAR 
Model #139. Plain finish, 
Sterling Silver Band. Dozens of 
other handsome models, plain 
and antique. 


ZEUS Filter Cigarette Holders are back in 
ALUMINUM, with handy ejector. 


Write for “Pipes—for o World of Pleasure’. It's FREE, 











‘7 


5 PRACTICALLY A G/ET 


AT $75,000.29. «- ALL /T NEEOS 4S 
Autre WELDWOOD Glug 





WELDWOOD 


peel PLASTIC RESIN 
WATERPROOF GLUE 


UNITED STATES PLywoop CorporaTiION, New York 18, N. Y. 


Vastic Resin 


When you want to fix things fast... remem- 
ber Weldwood Glue. It’s quick to mix... 
easy to use... tremendously strong . . 

stain-free...rot-proof...and permanent, At 
hardware stores, lumber yards, chain stores. 
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NEWSPAPERS FOLLOW 
THE AC METHOD TO ASSURE 


The greatest relay race on earth speeds the 
world’s news to your doorstep or street 
corner. Speed is the essence, and wstmost 
reliability the guiding principle, of the great 
newspaper industry. It is also the reason 
why, since 1932, two of every four news 
trucks have been factory-equipped with AC 
Spark Plugs. And it is why many newspaper 
garage crews clean and regap spark plugs 
by the famous AC method every 3000 miles, 
replacing worn plugs with AC’s of correct 
Heat Range for the engines and fuels used. 
You can enjoy the same degree of reliability 
by following the same proved method. You 
may save up to | gallon of gas in 10, you'll 
enjoy easier starting, and you'll maintain the 
power of your engine. 


AC SPARK PLUG DIVISION 
GENERAL MOTORS CORPORATION 


UTMOST 
RELIABILITY 


POPULAR 
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MAGIC MIRRORS 


See thru one side 
Reflects image on other 


£F 
For FRONT DOORS, OFFICES, 


and hundreds of other applications. 

The amazing mirror which permits you to see thru one side 
while person on other side sees image of himself. Ideal for 
installing in front doors. offices, etc amaze and enter- 
tain friends 

Developed specially for radar equipment during war and 
now available. Magic effect achieved by light ratio greater 
on mirror side 


PRICES = 2" «2: 
POSTAGE PAID 5” x 7” 


ACRA-LITE COMPANY 
1235 West Sixth St., Dept. PS-9, Los Angeles 14, Calif. 











"LESS COST..LEARN HOW 


Build an attractive home now for half the cost 
No priorities! Build it yourself with Cim. ADOBE 
the amazing new brick discovery you yoursell 
can mate from cement and soil, Now being 
wsed by hundreds of home builders. Learn how 
Complete information in easy-to-understand 
instruction book. 50 illustrations, 40 chapters, 
complete home plans. Money beck guarentee 
F.H.A. approved. Send for your book today! = 
Mail $1 to CEM.ADOBE CO. Dept. APS , P.O. a 
Box 775, Vallejo, Calif. Your book by return mail! = [2g 


a 7) HOUSE PLAN TEMPLATE 


Made of clear sheet plastic, with 
accurate cut-outs for drawing 
door-swings, plumbing and elec- 
trie fixtures, fireplace, stairs, 
mosdings. -. iteh, ete. Stand- 
ard “% seale. 
$1. se POSTPAID 
Send card for tist of templates 


TIMELY PRODUCTS CO. 
Box 206E. Colombes 9, Ohie 


CODE SPEED ==". 


or Radte Operator tensely interesting 
mM. at 7 le or , ty you mo quickly, eastiy 
Candier Speed System Book of particulars Free. 
CANDLER ‘svsvem CO., Dept.6-K, Box 928, Denver 1, Colo. U.S.A, 


MONEY- -MAKING SIDELINE! 
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WALLET NX INSERTS 


Agents! Salesmen! Big Profits! 


guess dozen inserts sell easily for 50c to $1 each. 


PLASTIC 


—$<$<__ 
IMMEDIATE 
DELIVERY! ou_ make at least $6 for yourself. Assortment has 


3 5 and 6 envelope books eavy plastic covers 
. pt 3 ns wire 
ac inse 
t bs. y Ty, sideline 


aptrad binding Identification card in 
rr up display 
x« 
MONEY “RACK SARA 7 
#1 


market waiting! 





ASSORTMENT EDMASTERS CO.. Dept. PSS. 113. 3, St. Brooklyn 1,6. ¥. 











hig 2 
‘Enough plans... 
projects...and ideas— 
for a whole year of 
rdeleleh dela diate mally 


se 


.! TY 
= | Pee | 
| 


— in the popular hobbyist’s magazine 





phage 


suoscripiion 
6 Big Issues 


The Deltagram is your key to 
exciting avenues of woodwork- 
ing fun. Delivered to your 
home six times a year, it brings 
you many pages of shop-tested 
ideas on what to make and 
how to make it. 

It shows you how to operate 
poner tools efficient! safe- 
y how to na bo good- 
looking results that win ad- 
miration . . . even how to 


leaves nothing to guesswork. 


It’s detailed . . . specific. Step- 
by-step directions are complete 
and understandable to both be- 
ginners and experts. That's 
why The Deltagram is more 
popular every year. 


Get Your Subscription In! 
Paper shortages permit us to 
rint only a limited number of 
eltagrams. So to avoid dis- 


appointment, get your sub- 
scription in now! 

Clear and Complete Fill out the coupon and mail 
Packed with plans, pictures, today with 50 cents in coin, 


and projects, The Deltagram postal note, or money order. 


earn extra money. 








Tear out coupon and mail today! 


MILWAUKEE THE DELTA MANUFACTURING CO. — 
epaheaie <= 683K E. Vienna Ave., Milwaukee 1, Wisconsin 


HOMECRAFT 


vs rar Name 


POWER TOOLS sma 


Subsidiary of Rockwell Manufactyring Co. City..... a eo CUCU 


“Trade Mark Reg. U. 8. Pat. Off. all 
| of ee FF ee FF FF Fe 
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Enclosed is 50¢ in payment for a whole 
year's subscription to The Deltagram. 




















Repair Storm Windows 
and Screens with 


When making new screens, or replac- 
ing old rusted screen, apply thin layer of 
PLASTIC WOOD around frame after 
tacking down screen. This gives greater 
strength to the frame. PLASTIC 
WOOD can be easily shaped to match 
broken molding. Valuable in replacing 
rotted wood in storm windows. 


. dozens of other uses 

FOR FILLING... FOR REPAIRING... 
@ Cracks in floors @ Loose tiles 

@ Countersunk screws @ Loose casters 

@ Chipped furniture @ Broken balusters 
@ Nail and screw holes ®@ Broken furniture 
PLASTIC WOOD SOLVENT is in- 
dispensable to the home workshop hob- 
byist for controlling the consistency 
of Plastic Wood and removing dried 
Plastic Wood from hands and tools. 


At all Hardware, 
Paint and 10¢ Stores 


PLASTIC 
wooD 


Tube or Can 


242 Science 








aoa ee ew 
Ls. vibro-tool 


trode Mert Bee. U. 5. Per, OW, 


DE LUXE KIT 


Gives you the tool and 22 accesso- 
ties for all types of engraving, 
wood cutting, leather tooling, 
writing on steel, cutting card- 
board, plus fine sharpening 

stone, conveniently placed 

in handsome hinged 

hardwood, natura 

finish box. 


PRICE 


$16.50 


0 VOLTS AC 
60 CYCLE 


Operates by vibration: 120 vertical strokes per 
sec. Gives you power to do craft work of “hand 
Quality” in a fraction of the time ordinarily required. 
Even beginners with Vibro-Tool find it fascinating 

and easy to use. . . The Vibro-Too!l may be $ 
purchased separately with engraving needle for 7. 50 
SEE YOUR DEALER OR ORDER DIRECT 


HANDICRAFT DIVISION 


BURGESS BATTERY COMPANY 
176 N. Wabash Ave., Chicago 1, til. 








BRASS RODS 
For Home Work Shops 


For use on model 
boats 

etc., keep a supply 
of these free-turn' =e 
brass rods on han 
Each kit contains a 
complete assort- 
ment of sizes. 


Write for Free Catalog 
of 45 Kits Today 
MEIER BRASS & COPPER CO. 
1328 E. Larned, Detroit 7, Mich. 














ARC: WELDER WV) 


ing necessary — use coils 

taken — iwi auto yo 

Has 20 different 

heats. Complete A r} BIG C -+— 35c. 
GAY MPG., 3323 Lelay . Minnsapelis, 





MICKEY MOUSE CARTOONS 


Always the BIG Feature at all Home Movie shows. 


1OOFt. SMM $3.00 200Ft. 16MM $6.00 %- 


Get These Cartoons 

Cannibal Capers... . 1410-8 

Dizzy Pilot ..24611-8 

Mickey Plays Papa. . 1412-8 

6-Shooter Mickey . .1413-B 
Show also a Donald Duck film 
and the Walter Lantz features, 
Oswald Rabbit and 3 Monkeys 
Cartoons 
At your Photo Dealer or order 
direct. Write for complete lists 
and prices to 

HOLLYWOOD FILM ENTERPRISES, Inc. 
Sunset Blvd. Dept. 116 Holly wood 


6060 Calif. 





Be i. Your You crn PRINT PHOTOS 
=|" ON “PRACTICALLY ANY SURFACE! 
cs fs, EASY TO USE — BY CONTACT, BY PROJECTION 
cmnaware!\ EE9 aol — ON METAL, GLASS, PAPER, PLASTICS, WOOD, ETC. 


Free Booklet Let your imagination go! Find new uses for your 

From Your photographic hobby! Put those pictures you prize 
most on display in hundreds of interesting ways. It’s 
all possible with the new Martin Multi-Mulsion—a 
simple, practical emulsion which sensitizes almost any 
surface for photographic reproduction. Ready to use. 
Applied in one coating with a brush or cloth. 
Works with ordinary darkroom equipment. 


oarky I ASK YOUR DEALER ABOUT 


* 




















' d 
if you have never use 


, al 
No.7 Polish, you V€ — 
treatcoming: I his ene 
works sO easily ao 


s 
such elegant results, 








THIS pip tHE TRICK Don’t put 
No. 7 Po 








RBH 
ee 


~ NO. 7 POLISH 

















You make a neat, secure package in a 

jiffy —with this new, crystal-clear tape. It's 

strong and quick to use; comes off the roll 

without a tussle; sticks instantly. Use no 
water — just press on. 


THE CRYSTAL-CLEAR 
TRANSPARENT TAPE 


100” for 10 


300” for 25« 
Also look for Taypit Write-On . 
ond a wide variety of Taypit 
Gift-Wrop tapes in gay colors 
and designs. 
INTERNATIONAL PLASTIC CORPORATION 
10 Pork Plece, Morristown, WN. J. 





In a nation-wide survey among Carpenters, 92 out 
of every 100 reporting said they owned Disston saws. 
The reasons these experts give for such outstanding 
preference are that Disston saws are faster cutting, 
do finer work, require less frequent sharpening 
and last longer. 

Ask your Hardware Retailer to show you Disston 
Hand Saws—you will see why they are the choice 
of the men who use them in their trade. 

Also ask your Hardware merchant for a rh 
FREE copy of the Disston Saw, Tool and \ 

File Manual which tells new 20 © to use and 

care for tools, or write to us direct 


HENRY DISSTON & sons, Inc. 
910 Tacony, Philadelphia 35, Pa., U.S. A. 


Th 
LISSTON Consmaaa 




















Now 


BETTER 
HEARING 


at an operating cost of 
less than 


om In addition to 
richer, clearer sound . . . the Model 64 
WESTERN ELECTRIC HEARING AID now 
offers you lower operating cost, longer bat- 
tery life and lighter weight! This added 
hearing convenience was recently engi- 
neered by Bell Telephone Laboratories 
for you. Get all the facts today. 


MEW SUPER 40 POWER TELESCOPE 


Not a toy bat a precision instrument with 


Has 53 mm. objective lens, 
spotting fully achromatic. 
distance terrestrial view; 
for 
studying cone. wise 
ed; Si" colla 

‘epal 


pt. 13. 
Same P HALLE OPTICAL PRODUCT 


10 MAIDE® LANE NEW YORK7 W 





WATCHES 


o Usabie—All kinds, Highest Prices paid for jewelry. 
Cc 


Holland Bidg.,. 





USE THIS COUPON! 


er ELECTRIC CO., 380-12 
FR EE! f 95 Broadway, New York 7 rhe 


Without pc please éend me your free folder, 
“Better Hearing, Plus.” 


Name 





Address 
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WANTED 


ctacies old teeth, diamonds, Sterling Stiver, etc. 


ri 
rings.) ove ymptiy. rite for free shipping container. 
OWE’'S, Dept. 


St. Lowis 1, Mo, 








FISTULA 


FREE BOOK—Explains Facts 














LAY CONDITIONS [IE VITALITY 


LIVER & KIDNEY 
DISTURBANCES 


— — 








Fistula, Rectal Abscess, Piles and other 
rectal and colon disorders are dangerous, A 
new 40-page FREE BOOK explains corrective 
treatment. Write today. Thornton & Minor 
Sainte, 7 Suite 949, 926 McGee St., Kansas 

ity, MO. 





5000.00 


GRAFLEX 


PHOTO CONTEST 


JULY 1st to 
OCT. ist, 1946 


10 PHOTO CLASSIFICATIONS 


1. Portraits 6. Animals & Pets 
2. Pictorial 7. Color 

3. Action 8. Sports 

4. industrial & Scientific 9. Humor 

5. Children & Babies 10. Spot News 

See your local GRAFLEX Dealer for com- 
plete Contest Rules and Official Entry Forms! 
Get in on this great nation-wide photo contest! 


GRAFLEX, iwc. 


Rochester 8, New York, N.Y. 


VISIT Grofiex Information Centers . . . At 50 Rockefeller Plaza, 
New York, N.Y., and 3045 Wilshire Bivd., Los Angeles, California 











the MODERN 
TROUBLE SHOOTER 


Test 0 Lite 


.. LOCATES TROUBLE 
INSTANTLY in electric cir- 


cuits, fuses, cut-outs, mo- 

tors, radios, appliances. 

Tests everything electrical 

from 100 to 550 volts. In- 

dicates hot or grounded 

wires. Tells AC from 

DC. Engineers prefer 

it beccuse it hes pat- 

ented safety fectures. 

@ Puts “FINGER” ON THE 
TROUBLE SPOT -- QUICKLY 
Far superior to ordinary clumsy test bulb. 
Saves precious time. indispensable in shop 
or home. Vest pocket size. Lifetime guar- 


antee. List $1.50 (Pat. No. 1,778,883) 
Purchase regular electricaideaters. 


L.S.BRACH MFG. CORP. 


200 Central Ave. Newark, N.J. felenia ais 











W ISO 


A model glue for model boats 


To ensure a strong hull, use CASCAMITE 
for bulkhead, keel, and deck joints. 


Also Orsay deck planks down with 
CASCAMITE. 

Cross braces determine the strength and 
shape of your ship. CASCAMITE will glue 
them snugly into place and prevent warp- 
ing and springing of seams. 

And for that “‘shipshape’’ look, use 
CASCAMITE for cabins, masts, hurricane 
decks, superstructure, and all your fit- 
tings. Makes neater joints because it’s 
stain-free. 

Why you will prefer CASCAMITE: 
Easy to use. Just add CASCAMITE to 
cold water and stir. 

Strong. CASCAMITE glue joints are 
stronger than the wood itself. 

Thrifty too! No waste. You mix 

CASCAMITE as you need it. 
For actual sailing models, use CASCO- 
PHEN, the new, completely waterproof 
resorcinol-resin glue. 

Get CASCAMITE—and CASCO—the 
standard casein household repair glue—at 
your hardware store, in 10¢, 25¢ and 


larger sizes. 

FREE GLUING GUIDE containing household 
repair and gluing hints, plus helpful informa- 
tion on household repairs. Acidress a post card 
to: Casein Co. of America, Dept. ——— 
PS-% 350 Notinte Avenue, New 0 Kee 
York 17, N. 


CASCAMITE 


Dry Powder Urea Resin ¢ Glue 
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HERE'S GOOD NEWS...AGES 3 TO 7 


RUBBER WHEEL 


ROLLER SKATES BY 


Multi- Kwik 


Perfect companion to 
the original 16-dise 
wheel skate but moy 
be used indoors, tool 














Sieek and shining in ONLY 


~ 
| © | 
rust-proof steel - 2.75 pr. 


sé H jet SOLID RUBBER 
Twinplex ; - a WHEELS ..and safe (Plus freight 


for beginners ...ages some localities) 


Your Blades 4 3 to 7...adjustable. 
; AT LEADING STORES EVERYWHERE 


For Perfect Shaves!” MULTI< KWIK CO, A 20" of todober 
Here’s the truth,men . . . you can get WEST LOS ANGELES 25, CALIFORNIA 
more better, smoother shaves from all 
double-edge safety razor blades by strop- 
ping with the famous Twinplex! Truth- 
fully, you've never had a real shave unless 
you've first sharpened your blade with 
Twinplex- because—it’s the blade edge 
that cuts whiskers. Use your favorite 
beard softener and safety razor blade— 
but be sure to stnop it sharp with Twin- <a 
plex. Just insert blade, turn the crank MASTER MANUAL 
Twinplex trop-leather roller do the Bigger and better with more new 
rest! No skill required. Only $2. Heal ee ae 
for gifts. Ask your dealer for a Twinplex dreds of familiar items back again: 
demonstration today. If he cannot supply a ee eee 
you order direct tools and finishing materials. The 
greatest 25¢ worth ever offered 
TWINPLEX MFG. CO. 1800 Roscoe St. Gin cbtacs deta a oe 
Dept. 3-96, Chicago 13, Minois scription to Chips & Chats to keep you 
up to date on craftemen's activities SUBSCRIPTION TO 


c and many bargains. Send 25c now to 
i OWNERS BRAG ABOUT ALBERT CONSTANTINE & SON, INC. CHIPS & CHATS 


733-4 Enact 135th St. Hew York, 54, @. Y. 














» POCKET ADDING. MACHINE 


USED BY MILLIO <) PETIT =~ af goat ee 5 —~ 
pusan of satisfied users. Send name an 
NS SINCE address. We ship immediately ° 

pay postman $2.50 (plus C.0.D d 
charges). If you send $2.50 with 
Free order, we pay postage. Leather- 
Trial — ette case 25¢ additional. Your 
a money back after 10 days’ trial 

f not satisfied 


TAVELLA SALES CO., 21-MA West Broadway, New York 7, N. Y. 














What holds with 
firmness, “peels” 
with ease; 


GOOD MONEY WOW ana 


a Bngat FUTURE *or You ra What mounts rare 


Veterans . . . office and factory workers . « « others! td stamps from Celebes? 
If you want to enjoy a FINE INCOME NOW, with even greater op- 
portunities in the future, Write ws Teday! We are a nationally known 
manufacturer of Fire Fighting equipment ... featuring “AUTOFYR- 
sT the amazing combination fire extinguisher and alarm that 
holds unequalled records. Our products sell FAST and in QUANTI- 


eee 
TLES to factories 1001s, stores, home 
“NO EXPERIENCE NEEDED. Write for PREE FACTS! STAMP HINGES 
AUTOFYRSTOP CO., Dept.P-96, 2035 Washington Ave, Philadelphia 46, Pa. At Stationery Departments 























With Press-Tite Caulking and Sealing Cords, 
the non-hardening caulking compound in soft, 
rope-like form, you can quickly and easily 
seal window and door frames, cracks and 
crevices, inside or out. 


Just press a section of Press-Tite Cord into 
the crack or hole with fingers —no tools 
required. Press-Tite will not check, harden 
or crack — it stays soft and seals tight. 


It’s the product of a thousand uses — for 
sealing cracks or holes in wood, plaster, brick 
or masonry, around sinks, bathtubs, etc. Neat 
and clean to use. 

Get a convenient 80-foot roll today at your 
dealer’s hardware or paint counter. 


PRESSTITE ENGINEERING COMPANY 
3976 Chouteau Ave., St. Louis 10, Missouri 








Send name and address on 

MERCH ~~ fe pee one and we'll 
‘gain catalogue 

£ R 7 E return mail. Immediate pe 5 “= Electric Toasters, 
Heating Pads, Fountain Pens, Cameras, Electric Hot Plates, 

Wool Sweaters, Slacks, Chenille Robes, Jewelry and dozens of other scarce 
items. No obligation! 1,000,000 satisfied customers. Rush post card teday to 


HLLINGIS MERCHANDISE MART, Dept. WH = ©S10 HN. Dearborn St. Chicago 10, ilineis 





Electrically Welded Endless 


Prramourd 


BAND 
SAW 
BLADES 


Made in widths from 1/8" to 1-3/4" 
Make your band saw do more work for you. The proper 
width of blade will extend the scope of this important ma 
chine. Burrill's Paramount Blades are made from tough 
Nickel Alloy Steel properly tempered. Teeth accurately set 
and filed, and all saws carefully straightened. Send order 
and check today. Delivery will be made as promptly as con- 
or two. You,can 





ditions per uit, from a few days to a wee 
obtain thes: saws at the following prices 
%”-3 /16"-1%"-%" wide, 5’6” long..........$ 
1,”-3/ 16”-1,"-%, > Wide. 6:6" long. . 
,”-3 /16"- % “-%” wide, 7°6” long. 
Other sizes at proportional prices 
ALSO METAL CUTTING BAND SAWS 
Made in widths from 1/8" to 3/4’ 
Your satisfaction is guaranteed 


BURRILL SAW & TOOL WORKS 


405 E. Main St., Ilion, N.Y. 


-90 each 
- _-95 each 
1.10 each 








for dependable motoring... 


q gue 


for better —s 
a qo oe 4 


for full power... 


A dirty engine causes loss of power, fail- 
ure and costly repairs. It short-changes 
you in both power and dollars. 
LOOSITE and SILOO dissolve sludge and 
gum. They are inexpensive, safe and easy 
to use—just pour into the crankcase. 

A LOOSITE-SILOO treatment will show 
immediate results in power, pick-up and 
performance on any make car regardless 
of type or brand of oil used. 


NEW CAR OWNERS — Always pour a 
can of SILOO in the crankcase with fresh 


tad oil. It will assist the breaking in and keep 


$il00 your new engine factory-clean. 


ti” [Petrobum Solvents 


DEALER or 
CORPORATION 


SERVICE 

STATION 
General Offices: 331 Madison Avenue, New York 17,8.Y. 
Petroleum Solvents Corp. af Canada, itd., Montreal 


TODAY! 
Plant and Laboratories : Port Reading, New Jersey 


— WRITE FOR INFORMA 
t TANK SO\LVEN 
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a 
10¢ SIZE 
At point, hordware, 
department and 
5 & 10¢ stores. 


After every use, a paint brush needs a Dic-A-Doo 

shampoo to put it back in perfect shape. Brush 

Bath restores vital spring to the bristles. That's 

what makes — and keeps —a paint brush good. 

Reclaims Old Brushes. Brush Bath whisks out old 

") paint, varnish or lacquer, leaving bristles lustrous 

» and flexible right up to the hilt. New brushes stay 

@ new. (It's recommended for nylon brushes, too.) 
Painters Use tt. That proves it's good. Can't harm or 

} loosen bristles. Works fast. Saves brushes and time. 


wee, FOR A SURFACE LIKE NEW 


DIC-A‘DOO 
Use Dic-A-Doo Cleaner for 
any painted surface — walle 
or woodwork — inside or out. 
Put it on — wipe it off. It 
lifts dirt out. Safe for the 
surface—good for your hands. 
A Dic-A-Doo'd surface saves 
paint! 


DON Ton ios 


Use the New 

Hollis K LI P ETTE Invention 
so 6s or OF 

You can cause serious infection os o /F 

result of pulling hair from nose. Use 4 /f 

of scissors is also dangerous and 

impractical. No better way to re- 


move hoir from nose and eors 
thon with KLIPETTE. Smooth, 26 @. Guteetsto te omen fuattar 


gentle, sate, efficient. Rounded case ot $3.50 iplus 70c Fed. Tax) 
points can't cut or prick skin. g Guaranteed to Satisty or Money Bock 


Nework 2, N. J. * Dept. 215 
in gold plate ot $3.50 
10 doys 


a SS 





Uy 





$1 Mode trom fine Surgical 
Steel, Chromium plated—also in 


HOLLIS CO. + 11 Commerce St., 

Enctosed is $ for. _* _KLUPETTERS) ot $ 
ipivs 70c Federal Tox) 4 not satisfied, | moy 
Nome Address 


no toa! 
eturn the above for refund in 





STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 


| of home owners—fits into any furnace or boiler. 
| Manufactured since 1934. So automatic it takes 


the coal from your present coal bin through a 


| pipe to the furnace, going around corners if 
| necessary. Keeps house at even temperature, 
| empties its own ash in sealed containers, no coal 


no clinkers to dig, only bituminous 


Send for full 


to shovel, 
stoker of its kind on the market. 
information NOW! 


POCAHONTAS FUEL COMPANY INCORPORATED 
341 EAST 13st STREET © CLEVELAND 8, OHIO 


Neo alteration 
necessary to 
present coa! bin 





SEND FOR rHic = 
"IME SAVING © 


J\JTE 


Ohm's iaw consis 


Watts, Amperes, 
Volts ... Quickly! 
Any Ohm’s Law 
Problem solved 
with one setting 
of slide. All values direct reading. (44%"x 9") 
Send only 10c in cein te cover cost of handling. 
OHMITE MFG. CO., 4942 Flewrney St., Chicago 44, il, 


Say You Saw 
It In bch cat Science 


Tired Kidneys 
Often Bring 
Sleepless Nights 
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Doctors say your kidneys contain 15 miles of tiny tubes 
or filters which help to purify the blood and keep you 
healthy. When they get tired and don’t work right in 
the daytime, many people have to get up nights. Don’t 
neglect this condition and lose valuable, restful sleep. 

When disorder of kidney function permits. poisonous 
matter to remain in your blood, it may also cause nag- 
ging backache, rheumatic pains, leg pains, loss of pep 
and energy, swelling, puffiness under the eyes, headaches 
and dizziness. 

Don’t wait! Ask your druggist for Doan’s Pills, a stim- 
ulant diuretic, used successfully by millions for over 40 
years. Doan’s give happy relief and will help the 15 miles 
of kidney tubes flush out poisonous waste from your 
blood. Get Doan’s Pills. 





WRL GLOBE TROTTER 
TRAVSMITTER KIT 
RLU, 4 
IMMEDIATE 
DELIVERY 
ONLY $59.95 
Completely Wired, 
(less a 


The hottest amateur rig on the market today. Field 
tested and proven. Place your order now. 





AUDIO AMPLIFIER 
sovaly... 90045 


Output rated at 8 watts; freq. 

response, 200 to 1800 cycles; 
2 mike input; low impedance and carbon mic.; 
output impedance 2000 to 5000 ohms; 2 pow- 
erful 1619 tubes 


Cat. Ne. 
less power supply 


GET OUR LATEST FLYER TODAY! FREE! 


Radio _ Refer- 
ence Map 15¢ 
Tube Base Cal- 
culater 25¢ 
Tube ami Cir- 
cuit Book 10c¢ 


bur % 


LABORATOR 





a real professional microphone 
TURNER CHALLENGER 


for hams and home recording. Repro- 
duces voice or music crisp and clear. 
Precision built with moisture proofed 
crystal. Works indoors or out. Beauti- 
fully finished in rich bronze enamel. 
Ask your dealer 

Write for Free Literature describing 

Turner Microphones. 

THE TURNER COMPANY 

22 17th Street, N. E., Cedar Rapids, lowa 
Crystals licensed under patents of the Brush Development Co. 


NEW TOOL READY! 


GRINDS. BEVE Ls, SMOOTHS, POLISHES, CLEANS CLEANS | 


7 ve Doen ner most versatile machine—now 
available to hobbyists, craftsmen, model mak- 
ers, pattern makers, home workshops—cuts 
fast and clean on wood, metal, plastics! Works 
equally well on inside cut-out openings or ir- 
regular outside edges, on intricate scrolls, 
curves, saves hours of tiresome hand 
work—does better job. Nothing else , 

like it. IDEAL TO GIVE GET FOR 
WORKSHOP! Sold on 5 Days’ Trial, 

money back GUARANTEE. 





Write for Free, lavishly 
illustrated Circular de- 
how Band- 

machine 





EAD SPECIALTIES C 


mM o. 
4114 North Knox Ave., Dept, 296, Chicago 41, I1!. 


BOYS! MEN 


now you can 


MOLD PLASTICS 
AT\ HOME! 


Get in on the newest hobby craze! Make 

beautiful buttons, pins, ornaments, etc. of 

colorful plastics. Fascinating! Modern! And 
so EASY with 


pont hea 


PLASTIC MOLDING SETS 


Designed by expert Plastic Chemists and Engi- 
neers. Contain everything the home craftsman 
needs to start this absorbing pastime—assorted 
plastics in various colors, a practical, easy-to-use 
press, assortment of die-cast aluminum molds, 
fuel tabs, finishing materials, complete instruc- 
tions—all packed in a sturdy metal box. 


The Number 1 Ovtfit costs only........... $2.60 

Number 2 Outfit (illustrated) — more different 

kinds and colors of plastics in larger quantity, 

more and larger molds $4.85 

If your dealer cannot supply you, use coupon 

and send money order or check direct. 
(DEALERS: Write for particulars) 

CANNON & COMPANY 
218 Elliott Street, N. W., Atlanta, Ga. 


CANNON & COMPANY, 

218 Elliott Street, N. W., Atlanta, Ga. 

Please send me, postpaid, Cannon Craft Plastic Molding 
Outfit Number Remittance of $ is enclosed. 


Name.. 


SEPT. 
1946 
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don’t forget 
THE CORE OF THE 
BOWL IS GENUINE 


IMPORTED BRIAR 
THOMAS & BOYD 


LUMINUM.KRAFT PRODUCTS CO 


CLEVELAND 10, OHIO 


mnimumn Strath 

















READY NOW! Send For Your FREE Copy! 
Radio sets...radio kits (including 19 Popular Mechanics Kits)... 
radio parts...electronic equipment...amplifiers...complete, stand- 
ard lines of post-war designed equipment and supplies; pages 
and pages of what you've been waiting for...in the new Concord 
Catalog, ready now! Rush coupon for your copy...sent FREE! 


SL 


ws B46 208 Oe Clieii ae! ite! © Bale]. 
CHICAGO 7, ILL. 901 W jackson Biva « Peachtree St ATLANTA 3, GA 
8 CONCORD RADIO CORPORATION, Dept. Ps-96 
§ 901 W. Jackson Bivd., Chicago 7, mi. 
; Rush FREE copy of new, complete Concord Catalog. 
' Name 
! Address 
' Cu State 
ee ee ee ee ee ee ee ee ee ee 
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“JACKPOT” 


Home Model 
COIN MACHINE 


Great fun-maker for recrea- 
tion room or club. Soon pays 
for itself Fully automatic 
ayout, three reels, with all 
he usual winning combina- 
tions . . Cherries, lemons, 
plums, etc Double jackpot 
Set for 60% payout to the 
layer, 40% profit for the 
ouse. Guaranteed to satisfy or 
money back. Rugged lifetime 
construction Ht 18% in 


Takes space only 14% x 11% in. CHOICE OF l¢. S¢ 
10¢, or 25¢ PLAY. Shpg. wt. 47 ibs. Send $50.00 
deposit, balance C.O.D. Express $1 Chicago 


WIAA DISTRIBUTING COMPANY 


& SOUTH KEDZIE AVENUE - CHICAGO 12, ILLINOIS 











Big income jobs await you. Learn quickly and 
thoroughly. Enroll under G. 1. Bill. Write teday 
Hebert Trade School, inc., Box P.563, Troy, O. 











Make Radoltek your buying headquarters for 
Radio-Electronic repair and replacement needs 
Large stocks assure finest, most complete 
selections of all available items at lowest 
rices. Your orders receive special attention 
or fastest delivery. Send today for FREF 
Radolek Buying Guide 


RADOLEX CO., Dept. A-118, 601 W. Randolph St., Chicage 6, lll, 


LowPrice Sita all. Witea pac 


CLEARS LAND FAST! Powerful 6-HP motor 
with friction clutch for safe operation. 
Cuts down timber, brush, hedge; turn blade 
vertically and saw logs to length. Can be 
equipped to fell largest trees. Clatch 

pulley for belt work. Guaranteed. 








GAME SUPPLIES 


Club Furniture 


~ Inks - 
Poker Chips - Tops Flats - 
Layouts Game Boxes. 


K.C. CARD CO., 838 South Wabash Ave., Chicago 3, lil. 


DRILL-INDEX . ;-=»--: 
container for 


ndexing and filing twist drilis. Eliminates search 
Made entirely of steel in nine sizes. See your 
Gealer or write to 
HUOT MFG. CO. 
436 Foot Schultz Bidg. St. Paul 1, Minn. 





New - Improved 
OIL FOR ALL --- 


> 3 oz. 


40c 


FIENDOIL 








eran Smokemaster’s 
POR ER patented stem 


Alig fpgamaa ! SIDETRACKS 
MOISTURE 





' Power-Arm closes 

Strong aluminum 

@® blade. In 3 popular 

; Kit Box of all 3 sizes, 

Ask your tool dealer or 
folder. 





Only pure tobacco smoke 
reaches your lips 


Smokemaster’s patented stem makes 
a world of difference in smoking 
enjoyment. From the heel of the 
bowl to the tip of the stem, smoke 
always has a clean, dry passage — 
never goes through harsh, biting 
moisture. 

Smoke is drawn through a built- 
in metal tube, slotted at the bottom. 
An ordinary pipe cleaner, folded 
and inserted under the slot draws all 
moisture from the tube. A fresh pipe 
cleaner can be inserted in a jiffy. 
DEALERS: Write for complete merchandising details. Made in a full range of 


SWALLOW AIRPLANE CO., Inc., Wichita 1, Kansas attractive models, 
At leading dealers 


BRIARCRAFT, INC. 
New! 12” Sheet Metal Brake Only $12 347 Fifth Ave., New York 16, N.¥. 


Fits in bench vise. Quickly, easily 
forms all kinds of angles in sheet 
metal, strap iron and aluminum, 
copper and plastic. Use it to is Smokemaster 


make useful articles, experimen Custom- made 5]. 50 


tal research work, patent models, 

ete. Simple gages made for 

quantity duplicating. Now available. Send Smokemaster 

for details, or order direct. C.O.D. $2.00 de Standard $1 00 


posit. Wt. 10 Ibs 
VISE BRAKE MFG. CO., Dept. P.S. 
1318 So. 30th Ave., Omaha 5, Nebr. Pet, ie. 2.506.588 


LAWN ORNAMENT -NOVELTY PATTERNS Briarcraft 
28 Lawn Ornament Patterns, 25¢. Other patterns; 15-20” high; 
Dutch Girl, Dutch Boy, Pirate, Bull Terrier, Metican Girl, 
Mexican Boy, Dwarf. Penguin, Flower Girl. 10c each. 25 Nov- 
elty Patterns, 30c. All 62 Full Size Patterns, $1.00 Postpaid. 


Strother Pattern Service, Dept. 7-H, Box 383, Belington, W. Va. 
THE PIPE-CLEANER PIPE 














ONE TOOL WITH by USESS ) a 


®@ Mitering Guide It’s a universal tool for the 

@ Diameter Cage hobby shop and for car- 

@ Accurate Square penters bec aie “ae “a k I ] f xpensive 
many uses, Miter-Master takes the place of an expe 4 

pea en miter box, with scale marked to miter 5, 6, and 8-sided 
frames. Rugged steel construction. Full directions for use. 

@ Handy Ruler Ask your dealer, or we will send it postpaid for $1.50 (foreign 
$1.75). Satisfaction guaranteed, or your money back 

















Enciosea is$1. 50 for Miter-Master, postpaid. (Fo (Foreign $1.75). 
PRINT NAME . eeee . °° . 
ADDRESS... 


porreup MASTER SPECIALTY COMPANY 


3024 E. Lake St., Minneapolis 4 Minnesota, 





RM KAEAT 


THERMOSTATIC SOLDERING IRON 


HOT, READY FOR USE ONLY 90 SECONDS 
after plugging in! Kwikheat is the only solder- 
ing iron with a thermostat built into the tool 
itself*—maintaining the pre rper level of heat for 
most efficient, economical operation. SAFE! 

. Cannot overheat—EC ONOMIC AL! Lasts 
longer saves tips Ss Se eee 
POWERFUL!—225 watts—yet exceptional! 
light weight (14 oz.). Well- soleneed with cox 
protecting plastic handle. M str mlune 
design. Six interchangeable tip 


7 Kwikheat Iron to all your soldering jobs 
will be proud to own America’s fines 
f on 


17 jewels, waterproof, shockproof, anti-magnetic, 
radium diol and hends, unbreckoble crystal, sweep 
second hond, precision tested. 
No. GS 189 
Stoiniess stee! bock................. a $49.50 
No. GS 328 
All stainless steel cose 
Other fine lodies’ and men's watches from $24.75. 
ORDER BY MAIL: Send check, money order or pay 
postman C.0.D. Prices incl. Fed. Tax & Postage. 
Write for FREE Illustrated Booklet **GS"* 
All types ond mokes of watches 
repaired expertly and promptly. 
Free estimate on request, 


versatile soldering tool from tip to plug 
Kwikheat is in a class by itself. Ask your dealer 
' 


to demonstrate the quick-heating feature now 
*potented 

Kwikheat iron with choice of any one tip . . $11.00 
Set of 5 Tips, consisting of 6, 2, 3, 4, and $ $5.00 





—. 
on) ERMOS A! HL: SRLARCED CO PROTEC TNC ANRC! UGH SR! 


BELL WATCH COMPANY, INC. S-7,Kwitheot Division of 
ente . WY \_ SOUND EQUIPMENT conr.. 9003 San Vermende Rd., Glendole, 4 Calif. 





ew York 270 W 











500,000 I!!! 


eLENSES- 


Send 3 cent stamp for bargain list. 
A. JAEGERS 
BOX 848 SO. OZONE PARK 20, N. Y. 














HOLIDAY MOTORING BY 
HULL COMPASS 


Don’t let Labor Day or 

other holiday trips be 

spoiled by direction worries, wrong-way 

travel. Know your way—safely, simply, hap- 

| pily--with a HULL STREAMLINE AUTO- 

MOBILE COMPASS. Circular free. At your 
dealer's. Price $3.95 


HULL MFG. CO., P.O. Box 246-E10, Warren, Ohio 





Over 90 million yards of Reeves ony, Rin 
e purchased by Uncle Sam during t > 
were Pp h—resists tearing, ye — STneEeTTT 


t 
It has great tensile streng' fast to sun, | 
s dyes are | with a motorboat tone 


It 
snagging and scuffing. -dirwah ay 2 
d perspiration. Sanfori runk*, 
© cen saath, holds its lines. It comes io Ad peg opty eo 
it tai é colors. Demand Reeves Army SINGLES $5.50 t0 8.00 
apr haor-eom senemnied we Sa. V-8 DUALS 17.50 to 20.0 
Twill for better, more ¢ atts renee oa 


han 1%. 
¢Residual shrinkage less ¢ , | Sandee 
. a pendable Alyuminums ore gvor 








ss time proved ond de 


onteed for the life of your car 


meee DEALERS WANTED 
REEVES BROTHERS, INC. SANDEE MUFFLER CO. 


7523 S$. WESTERN AVE. LOS ANGELES 44, CALIF. 





54 Worth Street, New York 13, N 
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REMOVES ALL FINISHES 


New type semi-paste remover quickly 
lifts off paint, enamel, varnish, shellac, 
lacquer, bakelite and other synthetic 
resin finishes. (Removes emulsified resin 
water paints, too.) Stays wet longer — 
stays put on upright or overhead sur- 
faces — strips clean, quick. One coat 
usually enough (apply with brush or 
spray ). Contains no benzol, acid, caustic, 
alkali, or wax — harmiess to hands, 
bristles, surface stripped. All sizes (pint 
65c) at paint and hardware stores. 
FREE CIRCULAR 
“How to Remove Paints, Var- 
nishes, Lacquers, etc.” Also de- 
scribes other Savogran Prod- 
uct: Heavy Duty Cleaner, 
Croc Filler, Wood Putty, Re- 
mover & Bleacher (renews 
floors), Paomt Brush Cleaner, 
Coldfoam Soapless Soap 
Powder. 
THE SAVOGRAN CO. 
33 BOSTON 10, MASS. 


“SAVOGRAN 
__STRYPEEZE 


It's Orange! 




















WHY JOB WORRY? 
LEARN ELECTROPLATING 


Highly paid, uncrowded, interesti business. Part or 

full time. Chromium, Nickel, Gold, Silver, ete. Send 

postcard for FREE booklet and proof. 

PLATER HYDE, Dept.S Post Office Box 176, 
National City, California 

















GERSTNER Tool Chests 


longer service or Machinists and 


Tooimakers 
GERSTNER TOOL CHESTS 





546 Columbia St., Dayton 7, Ohio 














CARBIDE SCRIBER 
NON-MAGNETIC 


FOR HARDEST STEEL, GLASS, ETC. 


Tungsten Carbide —the hardest metal made by 
man—carefully ground on diamond laps, brazed 
into stainless stee! 6°’ 
handle for marking steel 
and other metals — for 
etching, marking, cut- 
ting glass. Cuts all direc- 
tions. Easy to follow 
any contour. In plastic 
case with pocket clip. 


Dealers, Distributors and Salesmen Wanted 


LUCAS-MILHAUPT ENGINEERING CO. 


5051 SOUTH LAKE DRIVE + CUDAHY, WISCONSIN 


PRICE POST PAID 








Pulsing steadily, hundreds of times a mile, 
your AC Fuel Pump is the strong, reliable 
heart of your fuel system. It has given you 
long, faithful service because of its inbuilt 
quality and scientific design. 

You can prolong that faithful service indef- 
initely, if you insist upon an AC when 
you replace your present pump with a 
new or rebuilt one. 


AC SPARK PLUG DIVISION + GENERAL MOTORS CORPORATION 
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Start a 
Fire But Once 
a Year! 


Ww it HL RN 


COAL HEATERS 


MODEL 520 MODEL 420A 


More than a million now in use! The 
WARM MORNING heats all day and all 
night without refueling. Your home is WARM 
every MORNING. Only heater of its kind in 
the world .. . has amazing, patented interior 
construction. Holds 100 pounds of coal. 
Burns any kind of coal, coke or briquets. 
Requires less attention than most furnaces. 

See Your Dealer 


STOVE COMPANY 


Kansas City 6, Mo. 


LOCKE 


114 W. llth Street 





| 
| 


TRIPLE E-X-T-E-N-S-1-O-N 


M 


Height closed 


BUMPER JACK: $298 


g screw lift as used 
| Navy in over 2,000,- 
ng the war for 
sily placed in 
er bracket of any 
is or clothes 
without effort. 
onstruction assures 
ree operation. Many 

tey features 
rder and we will 
liately postpaid, or if 
e will ship C.0.D. and you 
ostman $2.98 plus C.O.D. 


THE AUTOPRODUCTS CORP. 
W. Lake St. Chicago 6, ti. 


» har 
g ha 


10-94" 


Extends to 27-44" 





ade From 


*Sweet Smoking 
«Superior Grains 


smone *Modern Designs 
Wilber): From $3.50 to $10 


SEND FOR FREE ILLUSTRATED BOOKLET 
C. B. WEBER & CO. 146 Cator Ave., Jersey City 5, N. J 


FINE TOOLS 
WEEO ' 


. FINE OIL. 


Prevents Rust 


¢ Cleans « Polishes 
SOLD EVERYWHERE 











enabled American Industry to change 
to war production “over night.’’ For 
they are the permanent, multi-purpose 
tools used by 96% of the machine shops 
and tool rooms, on lathes, planers and 
shapers—the tools used to make dies 
and jigs. to build production machines. 
They are the tools you wil] want for 
our own shop—-ARMSTRONG T 
OLDERS for industry. ACE Tool 
Holders for home work shops. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holace Peopie’’ 
3289 8. Freacises Ave..Chicege 127.U.5 & 














MAKE YOUR OWN 


COSTUME JEWELRY 


«BIG EARNINGS AT HOME 


YOU con moke costume coring end pin sets, brooches, 
wes éress clips, cameos, etc. a 
supply the jewelry findings; ber p ecr screws, 
jemp rings, cheoins, ss stone sets, sequins, shells, 
boxes, cement, 
WRITE pen > FREE CATALOGUE 


PHILADELPHIA BA , 1007 FILBERTS 








@ NOW, at home, you can quickly and safely reline your dentures 
with PLASTI-LINER—the original, professionally developed reliner 
that refits your plates perfectly and permanently. Unlike ordinary 
reliners that last for only a few months, PLASTI-LINER is guar- 
anteed to last for the life of your plate! PLASTI-LINER is NOT a 
powder nor a paste; but a strip of genuine, fully guaranteed dental 
tic. PROVEN CONCLUSIVELY BY DENTISTS! PLASTI- 
INER (Methyl Methacrylate) consists of the same ingredients as 
that used by many dentists. Properly applied, you too will get pro- 
fessional results QUICKLY — ECONOMICALLY! SAFE — EASY 
TO APPLY .. . Pure, non-toxic, harmless, non-irritating, odorless, 
tasteless, smooth, molds to mouth. WILL NOT HARM PLATES— 
no heat necessary. Praised by thousands of satisfied users. Mr. H. 
McF. says—"'! find that there is just nething to compare with it . 
PLASTI-LINER is 100% all right.” 


SEND NO MONEY - ORDER BY MAIL TODAY 


$1 for upper or lower — $2 for both. Sold on money-back guarantee. 
Save C.O.D. charges by enclosing money. PLASTI-LINER CO., 
DEPT. 41E, 908 WALBRIDGE BUILDING, BUFFALO 2, N. Y 





WAR BARGAINS in 
LENSES and PRISMS 


NOW! MAKE YOUR 
OWN BINOCULARS! 
Complete Set of LENSES 
and PRISMS from 
Navy’s 7X, 50 Model 


Save up to $150.00! 
View 
of 


7X, 50 
Binovulars 


Here’s an unusual opportu- 
nity to secure a fine set o 
Binoculars at a tremendous 
saving of money. Build them 
yourself with all of the very 
same optics contained in the Navy's 7 Power Glasses. Or you 
can construct a Monocular ( a Binocular) in which case 
exactly one half quantities of the Binocular Components will 
be furnished. All Lenses and Prisms are in excellent con- 
dition. Lenses are cemented and have the new iow reflection 
coating. Complete assembly included either 
project 
Stock 
& Pris $25.00 Postpaid 
Stock 

& Prisms - sess... $12.80 Postpaid 
UNMACHINED LEFT AND RIGHT BODY AND COVER PLATE 
CASTINGS. Stock *820-N ...+. $2.80 Postpaid 
35MM KODACHROME ENS SET—Consists of 
2 Achromatic Lenses for projecting. plus 2 Condensing Lenses 
and piece of Heat Absorbing Glass with directions 

Stock =4029-N .... $3.10 Postpaid 
POLARIZING FILTER Perfect condition 
Stock =637-N . : $3.00 Postpaid 
TANK PRISMS—90-45-45 deg.. 5%4” long, 2%" wide. finely 
ground and polished 

Stock =3004-N Silvered Prism (new & perfect) $2.00 Postpaid 
Stock = 3005-N Piain Prism (new & perfect) . . $2.00 Postpaid 
Stock *3100-N Silvered Prism (Second)... $1.00 Postpaid 
Stock =3101-N Plain Prism (Second) $1.00 Postpaid 
We hove literally millions of wor surplus lenses and prisms for 
sale at bargain prices. Write for Catalog ‘‘N’'’—Sent Free! 


Satisfaction Guaranteed @ Order by Stock No. 


EDMUND SALVAGE CO. 


P.O. AUDUBON, NEW JERSEY 


directions for 


#5102-N Binocular Set of Lenses 


-Diam. 73 mm 





@ Teaches you how te become an are 
welding operator - one of highest paid 


arc welding 
manual cad text trades today. Write today! 
book...42% Hobart Bros. Co., 8°%§? 


Troy, Ohio 








tr o« are being 
shipped each day frankly 


though we are 


suggest that vou pla 

now with your local Speed- 

ay dealer for earliest 
Possible delivery. 


SPEEDWAY MFG. CO. 
1864 S. 52nd Ave 
Chicago 50. ll. 


No. 89. Equipped with Snep- 
Release Chuck. No. 89-3 
with Jacob Chuck (as 
illustrated) $5.00 





| 
| 
| 








AMERICA’S 
FAVORITE 


ND POWER GRINDERS 


7 


LUTHER 


GRINDER & TOOL CO. 


ESTABLISHED 1896 


SHEBOYGAN, WISCONSIN 
SEPT. 255 


1946 











Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
. . » For Pleasure and Profit! 


If you have a workshop—at home or in busi- 
mess—you need this new Warner Electro- 
plater. At the stroke of an electrified brush, 
you can electroplate models and projects— 
ou can replate worn articles, faucets, tools, 
ztures, silverware, ‘ — a durable, 
rkling coat of me . Gold, Silver, 
Chromium, Nickel, Copper or Cadmium. 
Method is e s mple, quick. Everything 
furnished —e: »ment complete, ready for 
use. By doing a bit of work for others, your ma- 
chine can pay for itself within a week. So 
make your shop complete by getting a 
Warner Ehoctreptacer right away. Send 
today for FREE AMPI E and illustrated 
literature. ACT AT ONCE! Mail Couton, 
WARNER ELECTRIC CO., DEPT. 5-12 
MN. Wells St.. Chicage 10, llinols 


WARKER ELECTRIC C6, 663 N. Wells St.. Chicage 10, Dept. 3-12 
Gentlemen: Send Free Sample and Details tor 


Vame 
Address 
ify 




















MACHINE SAW FILING with 
the Foley Automatic Saw filer 
s the modern way to recondi- 
tion saws. Anyone can do the 
vork —no experience needed 
no eye-strain. Start in spare 
time—Foley-filed saws cut so 
smooth and fast, they will 

ivertise for you, bring you 
new customers and a steady 
repeat cash business 


The Foley is the ONLY ma- 
chine that files all hand 

saws, also band and 
teircular 

saws enables you to 
handle work from 
echools, shops and fac- 

tories as well as farm- 

ers, carpenters, etc. 


Send for FREE PLAN 


Shows how to 
start—no can- 
vassing. Send 
oupon today. 


eross-cu 


FOLEY MANUFACTURING CO. 
919-6 Foley Bidg., Minneapolis 13, Minnesota 
Send Free Plan on Saw Filing business, no obligation 


Name 


4ddre 
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j ROLLER 
GUIDE 


It's easy to hone keen cutting edges on your 
chisels and plane blades. Precision adjustment 
for ANY ANGLE of bevel. Roller glide makes 
every stroke uniform across oil stone. Light 
strong—idea! for home craftsmen, hobbyists. car- 
penters. cabinet makers POST PAID 


McLAREN INDUSTRIES, INC., Box 606, TROY, N. Y. 
_ BUILDING CONSTRUCTION 


with cement composition and cheap wood builds 3 
room house low as $250. Farm buliding low as $50 
Homemade forms make blocks, panels and tiles itn 
color, and wallboard of sawdust and other compo- 
sitions, Wall-high biocks, insulated with finished 
sides, Stream-lined roof and walls. Cement gutters 
Cabins, stores, sectional, Troweled roofs and floors, 
Ten formulas, 100 money and labor saving 
Mixer and buzz saw easily made from ar 
~y doors tad windows 50 proved way 
$10.00. $15.00 a 100 Sllustratio 





ay 1s. Guaranteed book 
MAKE FURNITURE or COMPOSITION cement sawdust. paper. asbestos, 
Hom>made cement Some part scrap wood, and metal make tables 
cabinets. chests, racks, shelves, inclosed sinks, lawn novelties and 
toys. Over 500* de 
HOW TO MAKE ‘adcunate SHOP MACHINES, saws. drilis. forge 
lathes, tools, electric weed cutters and many other things from oid 
washing machine motors. Illustrated 50c 
MFG. Ls ay a. selected home shop projects See. 
Special: All f bed above, $2.00 —— No Cc. 
HOME INDUSTRIES. “aie ‘Se. 30th Ave., Dept. PS., Omaha 5. Nebr. 


+ COSTS « 
® Century Y-tone prints each B-enp. ral 30c. Paes MAuees, * 
Send roll and money. * 
* 
N 





zw (CENTURY PHOTO SERVICE Dept. X La oe, = is. 


48 PLANS $1. 00 - FREE 756 MARTIN HOUSE PLA 


arden Cutlowis wal) she 


Many other new and 
siladie Make provect any eine you 
Martin house plan Send 

$440 N Snereiend Ave 





COLLECT U. S. ARMY 
Shoulder Patches 


Pascinating hobby. Patches 20c to 50c each 
Complete set of 250 for $50.00. Officia! patches 
available for every major Army and Air Corps 
unit. Send $1 for sample assortment of patches 
and ieustsened se catalogue. Orders from 
Canada—add 


SPRINGER’ Ss 


270 San Francisco St., EL PASO, TEX. 














ANYTHING 
ANYWHERE _ 
ANYTIME | 


a 
ALL PURPOSE ARC WELDER 


9 Models 2 Volt D.C., 110 te 440 AL 
A complete workshop in itself! Weld, 
cut, braze or solder any type metal; 
iron, castings, aluminum, steel, bronze 
. in any gauge or weight, with equal 
ease. Compact, complete, sturdy as the 
Rockies. Formed stee! and cast alumi- 
num case, welded stee! base. 4” cast 
wheels. Built with voitage control. Bet- 
ter on R.E.A. lines. No training needed. 
Sold throughout the world. Uncondi- 
tionally guaran for 2 years. Fully 

equipped—ready to use 

FORNEY MFG. Co. 

FORT COLLINS 3, COLORADO 





Make Your Own R\\BBER MOLDS 
ng New Mdlhed |. 


Now, an amazing new method to make your own 
flexible rubber molds to recast sculptured models 
or subjects. Duplicate singly or in quantity, ex- 
pensive original subjects at amazing low cost. 
Reproduce statuettes, plaques or any other mod- 
els—any surface—with this new liquid rubber 
material. Hundreds of other uses. 


PROFITABLE HOBBY! Start this fascinating hobby 


that can lead to beginning of 
our own business Bor only a 
ew cents each, make hundreds 
of castings to resell at big profit 
prices. Easy to start. Big list of subjects you can 
reproduce SEND NO MONEY! 
jest your name and address for BIG INTRO- 
IUCTORY KIT containing 14 different items; 
everything you need to work with including fa- 
mous Indian model. Pay postman only $1.49 plus 
C.O.D. postage. Money back if not satisfied. Or 
save C.O.D. by sending $1.49 with order and we 
pay postage. Write for FREE CATALOGUE! 
RUBBER-FOR-MOLDS + 521 W. Monroe, Dept. 48-L + Chicago 6, Ill. 





Qa 
350 CUTS PER MINUTE _ 
Make money sawing wood. Use Ottawa—fastest cutting. Cuts 
large, small logs easiest way. Fells trees. One man operates. 
Thousands in use. Built tolast with heavy, stiff saw blade. Pos- 
itive safety clutch control; uses power take-off any tractor. 
OTTAWA MFG. CO., D901 Forest Ave., Ottawa, Kan. 





Arc Welded Design’ Know-How” 


3 Only $3.50 each Each volume contains over 
3 different volumes 
$10.00 postpaid 


100 welding designs. Write 


Hobart Bros. Co. Box P-561,. Trey, 0. 
force” MOTOR SCOOTER! 1 to1s 

Speed 30-45 MPH. 2 speed transmission. Low gravity $2995 

spring frame for better control and easy 








riding 
Large 12” tires—ULTRA STREAMLINED! Gas model 
has 2 H.P. engine. Electric has hi-rate self contained 
charger—plags into any 110 volt socket! 


Sead Galy $1.88 cite photos, blueprints, construe 


tion details, lists of factory made parts, prices, 
ete., as well as detailed information on 20 
other products—some as 


(cash or money order) for com- 


follows 
Electric & Gas Lawn Motors 
Custom Built Home Freezers 
o & Home Air Conditioners **Midget’’ Motorcycle 
. Midoet"’ car 
Gas Bike 
PS-9 Kearne 


Electric Outboard Motors 
2 H.P. Garden Tractors 
Motor industries incor ated 


Motors 
Nebraska 











KEEP WARM! SAVE FUEL! 


® Seai your home against drafts and cold, 
stop expensive heat leaks! It’s easy with 
MORTITE, the pliable, plastic tape which 
goes on quickly, is effective immediately 
No tools needed. Simply press into place 
around windows, doors, baseboards, etc. MOR- 
TITE also keeps out dust and dirt, fills cracks, 
etc. Roll, about 80 ft., is enough for 5 windows. a2 & Canade 


At hardware, paint, dept. stores, lumberyards. ] 








‘$725 


‘figher weet of 





Ask For Free J.W.MORTELL CO. 
Mortite Circular 534 Burch St., Kankakee, Ill. 











Smooth, steady power at your fingertips! Perform precision 
operations not possible with any other portable tool! With 
a Handee you can turn out professional! looking projects for 
pleasure or profit—ship, plane and train models, costume 
jewelry, wood carvings, puppets, initialed tumblers, etc. 
AC or DC. 25,000 r.p.m. Wt. 12 oz. 
USE THE RIGHT ACCESSORIES! 


most complete line 
Handee plant. 


Choose them from the 
- More than 300 made right in the 


GET A GOOD START 
GET THE 


HANDEE KIT 


HANDEE Tool 
and 45 most 
popular acces- 
sories packed in 
compact steel 
carrying case. 
You'll be 
amazed at what 
you can ac- 
complish! 
$27.50 
Handee with 7 
accessories, $20.50 


LF OR A FRIENO-*" 
OF A LIFETIME; 


Fit Handee only, enable novice 
or craftsman to do perfect work. 
Magically, easily, your offhand 
carving, routing, shaping will be 
exact as to depth of cut, ac- 
of line. Set of 6 attach- 
instructions, post- 


curacy 
ments with 


ORDER NOW. SATISFACTION GUARANTEED? 


FREE! NEW.52-PAGE MANUAL 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St. Dept. PO. Chicago 7, I. 


Cj Handee Kit 
0Cc.0.D 


Send 
ments 


© Handee Tool [ Precision Attach- 
© Remittance enclosed ( Send Manual 


oe ee eee eee eee eee ee eee eee ee ee 


Address. ........ 


Poe eee eee ee eee eee eee eee eee eee 
CEE HEE EEE EEE EEE EEE EEE EE EES 
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N .. they’ re- 
NY VAARI On 


Figures prove that 50% of all deaths 

by fire occur in the home. Fire takes 

BRITE 3 ' one American life every hour. Pro- 
IMITATION tect your life and property with 
CD-SNO FOG Carbon Dioxide Fire 
Extinguishers. Safe, effective, easy to 
use on all types of fire. Underwriters’ 


’ AMAZING approved. Write for free illustrated 


OA ‘BLAZING 4 POUND folder today. The General Detroit 
Corp., 2270 E. Jefferson, Detroit 7. 


\e BRILLIANT $m95 4 
sore Sie BEAUTIFUL c 
We: CAN'T WORM WRONG 


Byers like the real thing. Ser tai Sieh ities eae wh 


v 


Hand set in extra heavy solid sterling silver. rm your dog as directed with Tr 


en 
Highly polished and millgrained to look » Capsules, a combination treatment which 





like white gold or platinum. Back filled in nsures your worming right Used by leading 
solid. No rough edges. Made to last for breeders. Packaged 2 ways 
generations. You'll be proud to wear this for dogs. Either, S0*: double 


beautiful ring At pet, drug, department st 


\ 
PERSONALIZED \ PULVEX 
\ 
SIGNET RINGS x comsimarion TREATMENT 


WORM CAPSULES 


res. 


[METALLIZE BABY SHOES| 


Learn this easy. money making business from nationally 
recognized consultant. Small investment: perpetual market 
For free details write Joseph B. Kushner. B.S. Ch.E.. Metal 
finishing Consultant, Stroudsburg. Pennsylvania. R.D 32 


REPAIR YOUR OWN ELECTRIC APPLIANCES — 


wee . WITH NEW AMAZING NICHROCITE 
‘A’ stay = > a nag li ends. apply 

















ee = MTTTATITATN—CNichrocite paste and turn on the 
= current—ae perfect weld results 
Used by big utility companies 


ANY INITIALS MADE TO ORDER and repsir shops. Just the thing £4 — 


for that broken or burned out 


Both ring and initials made ot extra heating element in your electric 
Handy for Home or iron, stove, toaster or heater. Does the job in s 


heavy solid sterling silver. Highly pol- PTote ” Sa Go. ae 6: een Sees toh BLE. 
ished to look like white gold. Initials are ARROWHEAD SALES & DISTRIBUTING CO., 


heavy sterling silver raised block letters. 402 Phoenix Bidg.. _ Sinnsapetie, Winn, 


The finest Men's gift in years. RADIO PARTS GRAB BAG!! 


$25 value assortment of Colls, Condensers. Trans- 
BUILT TO LAST 100 YEARS j formers. Resistors, Canes. oe An Sa $3 98 
er's dream RKO toda os -_ 


ORDER BY MAIL NOW! MARKO SUPPLY, ‘Devi PS. 8 


2924 Logan rt Chicago 47, TM 


Immediate delivery. r “ -y oe 
) j < i r ' ’ rs. 
cmap age 3 Sat manes order with « We ya CROSMAN Silint IFLES 


to hinger size Also print oll moiling chorges 
your hrse and last inital 
ond federal toxes 


KALIN Import & Ms. Ca. now AVAILABLE 


Dept. 9M sa 35 5 S Broadw ay America's favorite compressed air rifles 


for indoor or outdoor shooting are back again! Available 


Los Angeles 13, Calif. in .22 Cal. Single Shot and Magazine Loading types. At 


- your dealer—or order direct. Ask for Crosman SUPER- 
GUARANTEE—Wear this ring for $ PELLS too—the better ammunition for all compressed air 
days. If not completely satished, recurn rifles: .177 Cal —$2.25 per M; .22 Cal.—$2.50 per M. 


and money will be refunded 
r CROSMAN ARMS CO., INC. ROCHESTER 7, N. Y. 
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Amazing Money-Saving Olifer 
2-Pc. SOLID ALUMINUM Flexible $ A983 
ROD & REEL °4 


INCLUDING Leather-Base Heavy 
Canvas Bag with snap-button fla 
for rod, and Leatherette Bag wit 
snap-button flap, and loops for at- 
taching to your Belt—for your 
reel, sinkers, floats, hooks, flies, 
lures, etc 

od measures 55 inches overe 
all length assembied. Its 

smartly designed wooden 


handle will fit any reel, 

Hie Aluminum Reel is Send $4.98 
a purpose, for Complete Set post- 
wheeling, single ac- 4 paid. Immediate Delivery. 


tion and detachable. 
Rod and canvas Bag only. .$2.98 
* Reel and. leatherette bag only. .$2.29 
1 UO deposit required on C.O.D. orders. Pay 
postman balance plus postage. 


Rush Your Order Today! 
Money Refunded 
(pesters —— BH invited) 


R. B. ENTERPRISES, Dept. 8S 


sR actory Office: 30 w. Washington, _Chicago 2, 1. 


“AUTOMATIC RETOOTHER "°S.%2"° 


Makes New Profits 


Cuts new teeth tn 50 sec- 
onds! Any size tooth 
4 to 16 points. Old 
teeth fall of as 
chips. Simple to 
operate. A perfect 

job. 


BURR Nilat F 8931 Venice Bivd.. 
. » Los Angeles 34, Calif. 


EXPIRED PATENTS 
can make MONEY for YOU! 


“PUBLIC DOMAIN", new research service, 
reviews 1000 recently expired patents—in o 
200-pg. bound book. Cash in on these royalty- 
free money-mokers! Send check or M. O. to 
SCIENTIFIC PUBLISHING CORP. 
614 W. 49th ST. + NEW YORK 19, N. Y. 


ATTENTION HOMECRAFTSMEN! 


PLANS: For Dutch Windmills, Lighthouses, Bird Houses, 
wn Chairs, Arbors, Trellises, many kinds of 
fine furniture, oo & great variety of Lawn Figure patterns. 
ND 0c FOR CATALOG ILLUSTRATING OVER 100 PRACTICAL PROJECTS 


Craftsman's Model Co.. 2030 N. 41st St., Dept. | K8, Milwaukee, Wis. 


MARCOT KEY MACHINE 


Immediate Delivery Marcot No. 8 Key Machine 
$ 75, 


























Mounted on Cabinet 

Book on Modern Locksmith 
ing 

Auto Code Book and Auto 
Depth Keys 

162 Doz. Popular Key Blanks 

Set Key Files. Tools. Pins 
Sorings. Thimble 1 

179.71 


A.J. MARCOTTE CO., vest’ ps. cnicaze 81, in. 





TESTER 


LOCATES TROUBLE IKSTANTLY 
IN ALL ELECTRICAL DEVICES 


In this single unit are all the necessary tests for 
examining every appliance he« r t 
under worki ng conditions. Tells inst 

or closes, Controls heat on soldering trons. Pre 
vents over he ating Tests « ontinulty open ctr 
cults automatic trons, vacuum cleaners. m ee 
coin machines, bulbs. 3-way swit 


time and money saver! ONLY $10. 3s < OMP L FE TE 
Pat. Pend. No C.0.D.'s. Shipping wt, 3 Ibs 
FREE with each Tester. New, Complete Practical Course in 
electrical appliance repairing. WRITE FOR CIRCULAR, 


HANLAN CO., 1419-8, West Jefferson, Los Angeles 7, Calif. 








GO WEST, YOUNG MAN with Wesco/ 





Magnificent Natural Color 
Weace KODACHROME SLIDES 


oe Se oe one See Mee ee ee 


Relax at home and take that western trip you've 
been planning! Take family and friends with 
you—there’s no extra charge. They'll! “oh and 
oh" over the gigantic grandeur of Grand Can 
yon and Boulder Dam, the incredibly brilliant 
pigmentation of Bryce Canyon, California's 
fabulous orange groves against a snow-peaked 
background. These and scores of other scenes 
of breath-taking beauty are caught in thrilling 
sharply-outlined natural color by noted photog 
raphers for WESCO's “add-a-slide” library— 
world’s finest kodachrome slides of the West 
OVER 200 SUBJECTS from which you may choose 
additions to your own slide library. They're 
mounted and packed in 

val envelopes with au 

detailed captions. 


Also SETS OF 12 


The WESCO collection, in 

addition to its Western 

Series, also features the 

ice-scapes of Alaska; ex- 

otic birds, flowers, cos 

mes and customs of 

Mexico... Guatemala... Hawaii. Buy them 


at 50c each, or in sets of 12 in cap- 
tioned self-viewing panels. $5.85 


A Complete START for $4.95 


Beginners the fascinating hobby of armchair 
exploring should consider 
WESCO's “'starter set."’ It 


consists of third 


rst Wesco Slide a a. Boe / 
xranteed to retain marvelous perfe 
nd sharp detcil even when 

° mes in projection on a screen. 

literature and plete list of WESCC 

FREE or see them at your dealer's. 
Western Movie Supply Co. 
28 Geary Street, Suite Ej 
San Francisco 8, 


Calif. . 
KODACHROME SLIDES 
AND VIEWER SETS 


SEPT. 
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3 WAY — Jastant Action 


“MOTOTUNER’” 


New Life FOR YOUR CAR 


~— —* IN: IT REMOVES: 


. GAS TANK 1. WATER 
. CRANK CASE _2. SLUDGE 
en 3. CARBURETOR 3. CARBON 

Tunes Your Mofor as yow Drive Along 
WHOLESALE DISTRIBUTOR FRANCHISES AVAILABL 

° Write For Details 

Guaranteed Repairs Made DACAR CHEMICAL PRODUCTS Co. 
at Amazingly Low Cost PITTSBURGH 20, PENNA. 


Expensive replacements and costly lay- 
up time resulting from engine heat and 
freeze cracks are now things of the past 


thanks to the effectiveness of e+ To CUT RAFTERS 


- t book gives lengths, Side cuts ing cuts 


De ra r aft rs fo 7 any building “tre om one ch t« 
o ea id ac J a dar« pitches rom o 
& t en t to pite sage and the e your lengths 
de o ‘ o ae J s - c af ° c 
if ok. Pric 
aia, = ‘suiloens: Topics. ‘Deot. s. Med. nee ‘pide.. “Se ante ‘b 
of less 


he oquare in fiv 
book 


repairs. 85% of all cracks are repaired mail. Se Send for FREE list of pla s “Kamp Kabins to 
right in the chassis in less than 30 min- — - - 
utes with one can of K & W Metallic Seal. wwe"  EPREE RADIO CATALOG 
The other 15% of major seriousness are Pol 
repaired in just a few hours without weld- + Bagge ther g eomagancenigpmin born 
ing or brazing by the K & W Mechanical aa cumies tate, an in Ps pe 
Method. All K &W repairs are invisible : FREE catalog. Don't delay, 

and are guaranteed to last the life of : fs 
the engine! 




















lotest radio and electronic parts and 


BURSTEIN-APPLEBEE CO. 
1014S McGee. Kansas City 6. Mo 


Look for the K_& W 
Can! It is the sign of « 


Ge , Say You Saw It 
In Popular Science - 





guaranteed EK 4 W 


repair. Thousands of 


service shops every. BUILD YOUR OWN 42 3 


where are K & W =a 
equipped. Write for } AS T f REEZER a /’ j 
names of those nearest ( 

on Rechiten®G@emnen It’s easy to build this household appliance and a — 
you. ng&é peny profitable to use. Save up to 75%. Operates Q 
Burbank, California. on 110 or 32 volts. Plans show 5 sizes and are 

easy to follow. ENJOY MAKING ONE OF 

these freezers from new or used parts. No ex- | 

pert knowledge needed. Mail $1.00 bill or 

check for complete plans and catalog. 


LE JAY Y MFG.., 423 Leday Bidg.. ‘Minneapolis §, Minn 











WRITE FOR YOUR FREE COPY OF THE NEW 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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Build and Fly 
CLEVELAND 
MODELS 











<< pnooting Star SL 00 


iT-90 


Other 30° Fiying Contest 
Models et 


84” Condor Soarer Grumman Hellcat se 
Sears for hours. $1.00 914° m. aie ep vs Model $3- 


Kit €-5019 

Other Soarers, SOc to $3.50 tras Scale Flying Models, $3.00 to 
SEE your dealer first. In ordering direct, include 20¢ extra 
for packing -posts wi Complete Cleveland Catalag (Kits 
from 50c¢ to $15.00) Cc 


Cleveland Model & Supply Co. 
4512 522 Lorain Ave. Cleveland 2, Ohio, U.S.A. 


Your Rust Troubles are Over 
CORQDEX Rust Remover 


is the war-time miracle liquid which cleaned millions of 
parts during war effort. COROQDEX positively removes 
RUST and CORROSION regardless of depth, from iron, 
steel, brass, bronze, copper, chromium and nickel. Cleans 
tools, hardware, sports equipment, household utensils, etc., 
for a few cents a piece. No RUBBING or hard work. 

CORODEX IS UNCONDITIONALLY GUARAN- 
TEED TO REMOVE RUST WHEN DIRECTIONS 
ARE FOLLOWED. Valuable Manual of Rust Control 
free with order. 

At Sears Chicago, Suburban and Gary stores, 50c and 
$1.00. Mail orders QUART SIZE ONLY $1.00 Money 
Order or Check F.O.B. Chicago Express to: 


SEARS, ROEBUCK AND CO. 


403 SO. STATE STREET, DEPT. 8500-9. CHICAGO 5, ILLINOIS 
{CorOdex 1 is made by Allied Pro Products ¢ Co., 1133 } Newport Ave.. Chicago) 


ONE-MAN SAWMILL (&55 THAN 
y Wile 


BELSAW MODELS 
. 20, 24 ft. 
sonied ha Patented Mechani- 
, accurate set works and 
¢ i] positive dogs. Use trac eer or old auto en 
gine for low cost power, Thousands used 
r commercial sawing. Pa for itself quic kly 
Send post card tod ye ~ booklet *‘How To 
Make Lumber and Catalog rod wo aie Equipment, 
Ltsaw MACHINERY. COMPA 
Dept. seen : 3542 Main Street, — City 2, Mo. 


WANTED 
OPTICAL INSTRUMENTS 


We need TELESCOPES, BINOCULARS, MICROSCOPES, and 
MILITARY OPTICAL INSTRUMENTS in any condition. We are 
paying the highest prices in our history. Send us a description 
of your instrument and let us make you an offer for it. 


BROWNSCOPE Co. 
24 West 45th Street, New York 19, N. Y. 





Dept. 9P, 


REPAIR 


FURNITURE 
a 
FRANKLIN GLUE 


GENUINE LIQUID HIDE GLUE 
READY-TO-USE 

Makes joints stronger than the wood 

itself. No mixing — No heating — No 

unpleasant odor — No chilled joints. 


WITH THE GLUE THAT 
MANUFACTURERS USE 


THE FRANKLIN GLUE CO.. COLUMBUS 15, OHIO 
AT YOUR HARDWARE DEALER 

















FAMOUS MULTI-PURPOSE 5-in-1 ROTARY 
WOOD PLANER 


Barron Planer offers exclusive worksho 
advantages found in no other tool. 
Not only surface planes all sizes 
of work pieces—but will rabbet, 
tenon, rout, panel, groove and 
bead. Used in any standard 
type chuck. Provides numerous 
plastic and woodworking features 
due to the exclusive horizontal “set” of 
its double edged hi-speed tool steel blades. Ship- 
ped prepaid on receipt of check, 
money order—or C. O. D.—Complete at 


ROTARY DRILL PRESS 
SURFACE SANDER 





Here’s a low cost, precision- 

built surface sander to fit any 
drill press. Comes complete with 

20 cup sanding discs. No messy 
gluing of dises. Snap a new one on 

with the Barron spring clamp. You'll 

amazed at its simplicity of oper- 

ation, speed, perfection of finish. No waves, 
ripples, steps, circular striations or sanding 

marks. Any type plastic or wood—soft, ha 
grainy, or knotty—will have a velvet 
smooth finish. Try it! Shipped prepaid for 


NEW STYLE SPIRAL FLUTE 
ROUTER BITS 


Ground from finest hi-speed tool steel 
with special radial spiral flute design 
for faster chip clearance, smoot hergide 
and bottom routing, grooving, Vein- 
ing, carving and round-end mogtis- 
ing. Extra long cutting flutes. 
Available in individual sizes 44” 
to 4%" or set of six size@ as 
illustrated. 
Shipped 
prepaid 








ALL-METAL AUXILIARY DRILL 
PRESS TABLE 


Provides extra large, true working surface of 234 squage 
inches—made of hard Aleoa aluminum alloy heavily ribbed, 
Fits any standard drill press 

in less than a minute. — 

Equipped with pivot- 

ing steel fence and 

hi-speed clamp. Ideal 

with Barron Planer, Sander 

or Router Bits, many other 

drill press uses. Built for sha 

fence operations. Blane heed qoeand 

to .0005. An out-standing 

value. Complete at. . 





~ See Your DEALER—Or Write for Free 
Descriptive CATALOG 
Barron Tool Company, Inc. 
370 Architects Bldg., Detroit i, Mich. | 























([BOYSTBUILD YOUR OWNRACER with LARGE 10 Inch 


ALL PURPOSE WHEELS 


and Goodyear 10x1.75 Semi-Pneumatic Tires 
For: Racer-—Four Wheel Track—Wheel Barrow-—Golf Bag 
Carriers — Market Carriers — Pushmobiles 


e Fighting 
Equipment-Read Markers—Portable Gas Engines, ete 


NOTE THESE LOW PRICES — BETTER HURRY 
$2. 


4 oe! 10° Wheets (without axte) 

Kit *‘A’’—2 Complete 10° Wheets 
dia, Axte—2 — Hangers—4 Washers & 
ter Pins—al!l plated—ready for use Onty 


ter Pins—all plated—ready for use. Only 
FOR. Doylestown, or, add 10% for Prepaid Shiy 
Rush Order Today! Buy Direct 


OSBORN WHEEL CO. pt. 
5S So. Main St. Doylestown, Pa. 








The new THOR “B’’—Sensational min- 
jature gasoline engine that really works 
Super-power performance featuring new 
presto starting device, longer crank shaft, 
better fuel control, improved Cam and 
Timer, Wear-Proof rod. Smooth, velvet- 
ed power that roars into action with a 
twist of the wrist.’’ Over 10,000 already 
sold. 1/6 H.P. Complete with coil, con- 
denser, and fully illustrated instructions, 
only $9.95. Bench tested, ready to run 
guaranteed. Powers al] models. Send 
shipped collect same day C.O.D 
——<——<——_ |) 


500 ‘lustrations over 1,000 listed items 
wide-awake model- 
obligation, 


The “Bible of 
Write for it 
naturally 


AMERICA’S HOBBY CENTER, INC. 


now—no 





i 
~ 
$1.00 
FREE Just off the Press. Send for big 40- 
page illustrated hobby catalog with over 


— $96, 156 W. 22nd St., N.Y. 11, N.Y. 





H...:. a chance to get into one of 
the future's most profitable and promis- 
ing businesses...Be a floor surfacing 
contractor and sand both new and old 
floors during the coming building boom! 
Sonders are easy to operate—no big over- 
head—no large investment—no 
map Pecial schooling ... Just the ambition 
fto get ahead and be your own boss. 
Ask for latest “tell-all” booklet 
entitled “Opportunities in Floor Sur- 
facing’—vuse coupon and enclose 
25¢ in coin or stamps to cover 
handling. 


AMERICAN 


FLOOR SURFACING MACHINE CO 


. St. Clair St. « 
Gentlemen: 

Enclosed find 25¢ in stamps or coin for book- 
let “Opportunities in Floor Surfacing,” telling 
me how | can start my own floor sanding business. 


Nome __ 
Street 


City Sta 
000 0060000600600000006 











THE WORLD'S FASTEST. 


6-H. P. 
EASY TO MOVE 


FELLS TREES, 
SAWS BIG LOGS, SMALL LOGS, LIMBS 


One motor performs all three operations. Furnished with 
or without attachments shown low. Thousands in use. 
Make BIG profits in the 
ever increasing wood busi- 
“ ness. Pulley for belt 
work, Fully guaran- 
teed. Low direct-to- 
user prices. FREE 
details—write TODAY. 





FREE 32-PAGE BOOKLET ABOUT 


MODEL RAILROADING 


THE WORLD'S MOST SS ee HOBBY 


OK tells all 
about this absorbing hobby for 
skilled tradesmen, business and 
professional men. Give yourself 
hours of satisfaction and relaxa- 
tion building your own scale model 
railroad which performs and looks 
like the real thing. It's easy and 
relatively inexpensive. Get started 
now. Send at once for our free 
booklet “Your Model Railroad.” 


MODEL RAILROADER MAGAZINE 
DEPT. 623-1 MILWAUKEE 3, WISCONSIN 





Qualify for Certified Grapho Analyst Degree at 
home, spare time. Crodie Emolegment, Personnel 
Managers, Business, ae ye ona? 


in their work, 
ironedtinnn. aneevelranteer for parc woonss 
benefit, no desire to casntnenet, Gadiben 

they start it teadd te Seele ta “y 
comes. Entertainment field pays well, up to $100 
in a week reported. Others establishing profit- 
able practices as Vocational and Family Problem 
Counselors, Personality Teachers, and lecturers. 


GROWING—UNCROWDED PROFESSION 
More and more e use pho analysis ay . 
and criminals. understand how criminais sn. hele 
tells. Men like Hugh Dunlap, university student, Harry 
Alien, retired preacher, use it in court, win cases, earn 
fees even before graduation. Only school in wortd de- 
voted to teaching gra analysis offers thorough 
training to ane, ambitious men and women regard- 
less of where you lis ive, small town, farm or city. Send 
for GRAPHO A LYST, illustrated lesson, personal 
handwriting J. offer, ALL FREE. Must be 21 or 
over. Address A. 1. G. A. Inc., 126 Neel, Missouri. 








¢ Find Open 
Hs Circuits 


A must tool 
for electri- 
cians, main- 
tenance men, home own- 
ers. Replaceable lamp in- 


; side Plier tests 110 to ° 
~ 4 250 Volts. Plier pulls 
“AN fuses from 10 to 100 Am- 
5 ey, peres. Shockproof. Re- 
; tees TRADE MARK 


I a —— the wee of caly — 

f . Can be obtained from Genera 

TODAY Electric - Westinghouse stores, or HEIGHT-INCREASING SHOES 

Order one from local electric dealers YOUR PERSONAL PEDESTAL 
Price $2.75 without Leads, $1.50 additional for Leads 


STAR FUSE CO., 168 Centre St., New York 13, N. Y. Ve Luu Grade 


SHEET METAL PROJECTS EL 


OLD SNIP’S BEST SELLERS 

34° x 44° BLUEPRINTS 
=103 COLONIAL POST-TOP LAMP: Eight 
paned type. Generously proportioned 17” 
from post socket base to chimney cap 10” 
across top of cornice Hinged door with 
weathershield, for relamping. Makes a par- 
ticularly beautiful copper project Full scale 
34” x 44” Blueprint plus assembly $] 
instructions 

DRAFTSMEN ASSOCIATES 
3300-3 Aidine St. Philadeiphia 36, Pa. 


|STONE-TARLOW CO., Inc., Dept. PS9-46 
Brockton 68, Mass. 
Harold Hunt wants to send you big new 
Me. 18 Cababes. Over 154 pases of weee- Send Booklet and name of nearest dealer. 
working ideas. 12 pages of rare woods in 
colors. UNEQUALED BARGAINS tn im- 


“ELEVATORS” 
ported and American woods. supplies, hard- | Name . | 


to-find hardware end only l5e to cover 
postage and handling | (Please Print) Manufactured | 











CRAFTSMAN WOOD SERVICE Co. 


2729S. Mary St., Best. 8-73, Chiesge 8, i | Address peg » 


Complete illustrated fabri- Icity State co. nc. fl 
cating instructions, used in 6. cae ce Ges cas Gis cle > Gees es Oe es Cs es oe 
Craft Classes throughout the 


world, price list on Lucite, ont . 
dyes, complete supplies. Booklet l0c, with sample 35c. When Writing Advertisers Please 
GEM-O’-LITE, P.O. Box 686X, North Hollywood, Calif. Mention Popular Science Monthly 


> MOTO-TOOL- wacrnst sno” 
| 




















PUT THIS “WAR VETERAN” TO WORK 


Tough grinding and polishing jobs in too] rooms and machine 
shops fade away under the speed and versatility of Dremel 
Moto-Tools. Thousands of Moto-Tools helped establish pro- 
duction records in plants such as General Electric, Westing- 
house, Remington Arms, Ford, Nash-Kelvinator, Consoli- 
dated Aircraft, Northrup, and Douglas. Others earned the 
respect of the armed forces in far flung repair depots 
Only Moto-Tools Have All these Features 
A Model 2 Moto-Tool develops a speed of approximately 
27,000 rpm. Weighs only 13 oz. Shaped to fit the hand 
Sturdily built. Has shock-proof bakelite housing. Bal- 
anced for vibrationless operation. Uses 110- A Few of 
120 A.C. or D.C. current. Patented auto- the jobs 
matic chuck lock pin makes removal of LM. That Con Be 
accessories easy. Pin disengages automatically : 
. prevents accidental burning out of motor 
Wo ey-Back Guarantee 
Ask your Dealer about Dreme! Moto-Tools and accessories. 
If he does not handle them. send direct to factory. We 
> Sees send prepaid if cash in full accompanies order $2 00 
+ $23.50 Mode! ? brings Moto-Tool C.O.D. for balance. plus postage. Write Carving 
. with $16.50 today for FREE CATALOG Brushing 


whores DREMEL MFG. CO. Dept. 126-) Racine, Wisconsin 
toes 263 





C- Potishing 
§ Burnisning 


9000030093 




















The ORIGINAL 
$ 


VALUE 


STAINLESS STEEL 
E-X-P-A-N-S-1-0-N 


EXEMPT 


POSTAGE 
FREE 


18 Karat 
GOLD 


PLATED 
MAIL THIS COUPON NOW~~—— 


APPEL INDUSTRIES, é . Wabash Ave., 
Chicago 2, » Dept. 300 


Enclosed find ry please send me 
O0 eact 


Stain- 
Gold Plated 
tage Free! (cash—check- 
Ple > send me ¢ » Mus postage 

] Stainiess Steel Bm Gold Plated Bands 
Name sees 
Address . . se eeereee 
Clty. wes eee nee es «State. .cccoes: 

- 





50 POWER 
Microscope 


Just imagine, at long last a real working 
microscope at the sensationally tow price of 
$2.49. Heavy gauge all-aluminum, rigid con- 
struction, crackle finish. Brings a whole new 
world before your eyes. Loads of fun 
whether you are a hobbyist. student 
or teacher. Easy adjusting eye tube 
in satin finished aluminum, universal 
adjustable mirror. Complete with 2 
slides and instruction booklet. Don't 
delay. Send your money today as 
there are only a limited number of 
microscopes on hand. We 
pay postage if money ac- $949 
companies order. 


ELDEE SALES CO. Dept. A, 
109-38 Lefterts Ave., Richmond Hill, MH. Y. 














Appliance and 
Radio Servicemen 

»® Experimenters 
and Amateurs 


You will find hundreds of time- sav ng rm sses for the 
MEG.-LITE an amazingly har k circuit check- 
g. It is easy to use ee hen the MEO LITE into « »-volt AC or 
DC line, insert a pair of test cords into the 5 acks on th nt panel, 
nd it is ready for use. It indicates leakage resistance up 200 megohms 
between clements in 


ment fora 


—locates high resistance leakages ir apacitors 
scuum tubes, transformers, spark etc .—checks insu- 
ation resistance and leakage due to nm ar* in wiring and ca 

eS r 

and armatures, household applianc 
tests electric fences. The MEG-1. ITE 

testing, locating defective fuses, tra 

tages. There are no expensive meters t im corr roken 
the MEG-LITE, and it wil! stand heavy ov st damage. It 
$ rugged in construction and lesigned to withstand the abuse of con- 
stant use and rough handling Siz 16° "31/16"x21% 


Place your order Now! Cost only $5.95 including 
test leads, pes ywhere in the U.S.A. Please 
send money order or check with order. 


H. €. NOLL COMPANY 


2226 Harney St., Omaha, Nebraska 


POPULAR 
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HANDY FURNITURE KIT 


Fixes Scratches, Dents, Nicks 


You can easily restore beauty to 
damaged wood surfaces — this 
new practical kit. Enables anyone to 
do fast, easy touch-up 
professional cabinet 
pairs holes, burns g 
marks, etc. Complete outfit 
for itself over and over 
Amazing Results—Easy to Use 
23 ai flerent items-— scratch removers for slight scratches, 
f shellac sticks for deep nicks, bot 
“dark stains, shading lacquer alcohol 
Stainiess steel spatula touch-up 
scratch sticks, steel wool, sandpaper, rub 
liquid, Packe + _ handy leatherette finish case 
Send for it today st investment of lifetime, Fully 
guaranteed Detalied ‘Instruct tions supplied. 


AMERICAN HOUSEHOLD BUREAU 
Dept. A. 520 N. Michigan Ave., Chicago ll, tll. 


Kit tncludes 


Postpaid 





WHAT BOOKS DO YOU | WANT? 
We quote the lowest market prices. No charge for locating 
pere- to-Find and Out-of-Print Books. All books, OLD or 
NEW. mailed POST-FREE 
SEARCHLIGHT BOOK CENTRE 
Street New 





York City 





(22 East 17th 


(c / Valuable samples 4 wh ] money 
% making plans, etc ts . <t lect ; ne 1” > Atak 
“oh Onoen Won.o Diatcrowr pmonth 7S +I months SOx 
a 1 ve ita tral’ See your ne in print? 


wee a Deir vi ana tuk wt ’ 3508 


SPECIALTIES HOUSE po 80x 503- seanmerrnn & , INDIANA 








ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agonis- 
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustworthy. modern. 
non-surgical treatment method. marvelous 
treatment is completely explained in the Ball 
Clinic's FREE Book. Write today. No obligation 


BALL CLINIC, Dept. 36, Excelsior Springs, Mo. _ 
EYE- 

GLASSES 

BY MAIL 


16 Days Trial 
Write Today for Free Catalog. Send 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. sp-9, Chicago, Illinois 








BIG MONEY NOW IN 
IQUID MARBLE 


THREE wonderful new opportunities for your own big money- 
making business regardless of your age, sex, or previous 
experience! 

1. LIQUID MARBLE. 


Pour from liquid state. 


Make beautiful artificial Marble Slabs. 
Glazed or unglazed. This marble may be 
mottled, veined, multi-colored or left in original snow-white 
tate. The color is actually a part of the marble! Does not fade 
or wear away. Liquid Marble is unsurpassed on kitchen or bath- 
room walls. Easy to make and install. 
2. Be ps FLOORING. May } be made in any color or combina- 
of colors. Gives a lifeti wear. Dustproof, Soundproof, 
Yori rminproof. Resilient to the eed. Lay out solid from wall to 
wall or in pattern design of various shaped blocks. 
3. FLEXIBLE MOLDS. For plaster casting. Make your own 
moulds for few cents each. $1.00 in raw materials will make 
ip to $25.00 worth of finished goods. We furnish names of 
buyers. Write now for FREE information about our BIG THREE 
money-making opportunities! Get in on busy season just start- 
ing. Send penny postcard or letter. No obligation. 


COMPO-TEX, Box 786-G, ST. LOUIS 1. MO. 


‘More FUN hon Fver! THOMPSON 
MODEL ENGINES 


Steam and 
erean ENGINE: Single cylinder; om 
50 to 4,000 





Gasoline 
actin RPM, using 10 to 50 
Ibs. oom or air pressure. Dimensions: 334” 
high, 3’ tong, 2'4” wide, wt. | Ib. 2 oz. 


Ready to run, Price: $30.00. (Boiler, Kit, 
with burner, complete with fittings $15.00.) 


“GASOLINE ENGINE: Ry cylinder; 4 
le; adjustable 

pt Ad, steel pinion 
and cam gears; real 
ignition system: 
speed 30 to 3,000 
RPM; develops ap- 
proximately 
Stationary or 
ase; Dimensions: 
734"" high, 3’ wide, 1’? cyl. diameter, 1’ 
stroke. Price with oot, condenser and 
starting rope........ penneseeee $40.00. 
All TECO engines are “bench tested and 
ready-to-run. Ask for them at ur Toy 
Store or Hobby Shop, or send direct for 
immediate delivery, Get one today! 


The THOMPSON ENGINEERING CO. 
214 Winchester Building, GRAND RAPIDS 2, MICHIGAN 
© ° INSTALL YOUR OWN LAWN 
SPRINKLERS—UNDERGROUND $449 
with AQUA-SPRAY HEADS 


6 HEADS SPRAY UP TO 800 SQUARE FEET 
Easily installed —fully adjustable to any shape 
lawn —full instructions— money-back guarantee. 
Send check or money order to 





ce 


5 CPI CATHODE RAY 
TUBE BARGAIN 


A cathode ray tube buy if there ever was 


one! 5” medium persistence, green fluo- 
rescence. 4 electrostatic = ry elements 

near gun is 0.34 mm/volt d.c. 

Maximum anode voltage ave 

v. 12 pin nr base 7 

SHIELD FOR TUBE—$1.98 each 
HIGHBRIDGE RADIO TELEVISION 
& APPLIANCE SERVICE CO. 


led to four terminals he 
overall 5 1 32” diam 7% 
340-S CANAL ST. NEW YORK 13, N. Y. 


base. Sensitivity of e as... 
SOCKET FOR TUBE—99c each 
Send tor FREE Monthly Bulletin 





| 
| 
| 
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WE WANT YOUR 


THEY MAY BE WORTH 
REAL MONEY 


Someone who is now reading this advertisement 
has a first rate idea for a new toy, game or novelty 
...an idea which is worth extensive promotion, 
volume production and nation-wide distribution 
by my company. 

You may be that someone. If so, we will pay 
you well for your ideas. All suggestions will be 
carefully studied and fully protected against any 
use not specifically authorized by you. If your 
idea is acceptable we will pay you cash for it or 
offer you a royalty. Further, we will pay for any 
necessary development work ourselves. 

This is not a contest ...it is a business propo- 
sition. Ours is a fast-moving business. Asa leading 
manufacturer of toys, games, novelties, education- 
al materials and kindred items, we are constantly 
searching for new ideas and paying well for them. 
We make and sell games of chance, skill and action 
for all ages. We mass-produce toys and other pro- 
ducts in paper, wood, metal, and plastics. 

Write me today about your ideas — a brief 
letter or rough pencil sketch will do for the pre- 
sent. I will let you know our decision promptly 
and sincerely hope that it will be the most profit- 
able letter you ever wrote. 

Sincerely, 


Quad 


President 


MILTON BRADLEY CO. 
Springfield 2, Massachusetts 


Makers of the World's 
Best Games — Since 1860 


SEPT. 
194¢ 


265 














SAVE TIME 


Almost any job is Jess work if 
you have the proper tool. These | 
cleverly designed BERNARD 
parallel action pliers belong on 
every work bench because they 
more than earn their keep, by 
doing jobs easier and better. 

At your local hardware store. 
Descriptive literature on request. 




















WM. SCHOLLHORN CO 


"Quality Tools Since 1870" 


7009 Chapel St., New Haven 9, Conn. 


KARBON KLEE! 


p te ’ 
st. in 





for Space Ol] Heaters ‘Pot type 
on your fuel oil bill Y 

> minutes Sc e r e 
carbon. NO BACKFIRE 
worry—send for KARBON K 
Parts for 
able. Send for literature today ecify 
ind model N 


r heater 
4 & S&S PARTS CO. 6002 S. Wood St. Chicago 36, I. 


NEW PLASTICS 


8 Nae esi co fae 


this unit ¥ 

Postpaid $9.85 : nore soot or 
EEN Money bach 

Heaters 


soot 


guar akes 


ava 


' Hist I 
USE BEAUTIFUL PLAST! cs. 
“Ss 34 W. Harrison St... Chicago 44, 








AUTOPLANE 


New — Streamlined — Low Cost 
Airplane Type Control — Automatic Clutch 
BUILD IT YOURSELF! 


50 MPH depending on motor size. Over 10 
feet long. Most parts standard and available at any 
accessory store. You will be amazed at low cost and 
simplicity of constructing one of these cars from our 
detailed plans. Finished product can look like factory job 


Elaborately 4 photos, nu- $2. 00 


merous drawings and materials itemized postpaid 
AUTOPLANE DISTRIBUTORS, MANSFIELD, OHIO 


Speed—15 to 


tad hanks ink 














NO PUFFING 
. GUARANTEED 


NO HUFFING... 
with this Jim Dandy.. 


SELF-BLOWING Alco 


ol BLOW TORCH 


This is the handiest little dondy you 

ever used. No workshop is complete 

without one Gives o pointed flame of 

concentrated heat of over 1400° F 

Made entirely of brass ond nickel ploted throughout 
Leokproof construction insures long life lame and moxi 
mum pressure. Priming is automatic. Operates about 
% of en hour on each alcoho! filling. Operation starts 
within 15 seconds and it remains working for obout 4 
of an hour. Immediote deliveries 


}BRAFTEX CO ww vores te. ® 


New yvorw 10. YF 


AERO-DRY 


Pd The perfect line drier. Metal fingers neoprene 
coated for protection. Collapses to 455 x 4” for 
tackle box. Holds up to 200 yards of line 
Priced $1.50. Lorger size $3.00. Mail order 
today. Enclose check or money order. Hell 

OPEN Line Corporation. 


a 7612 Park Avenue, Highland Mills, N. Y. 


DEPT. 
606 





EYE-GLASSES by MAIL NEW 
Send No Money! LOW 
aK 


AT 
16-Day Trial Offer 
NEWEST STYLES PRICES 
FREE Scientific Sight Test Chart and Catalog. Write today 


U.S.EYE-GLASSES CO. b:52 S's *UNiEaornst 
RACER PUsned cast ALUMINUM a 


8% inches long Heavy single unbrea 
able castings. ‘‘Shining’’ free 
running rubber wheels. Can't 
rust. Trim, sleek lines. Looks 
like models selling up to $12.00 
Every youngster wants one 

DEALER INQUIRIES INVITED. 
Barton industrial Products Cor . Dept. PS-9. 

P. 0. Box 43, Chicage 17, li 


“Be Skilled — Not Killed” 


Smoerety. SAFELY by relared con 
o Enjoy using illustrated, tested 
pee instructions that ‘teac h you step by 
step to Pp a capable, confident 


driver 3.00 pe etpaid 
THE BROWN DRIVING SYSTEM 


BOX 105-S, Hill Station Harrisburg, Pa. 
High Standard Instruction In Fine Drii ing Since 1937 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS, 37 years expert Instruction 

over 108 Of) students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE ROOK Law and Executive Guidance’’ 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 69-S 646 N. Michigan Ave., Chicago 11, 111. 


NEW RADIO! 


re. your pocket or purse— Wt. only 
Complete READY TO PLAY as 

a, with self contained phone for per 
sonal use. Smooth durable black and silver 








TINY POCKET SIZE 


Ss E 
OR ELECTRIC PLUG IN REQUIRED 
up-keep cost—Should last for years 
ALLY RECEIVES LOCAL BROADCASTS with 
out outside aertal wires 
GUARANTEED TO WORK 
when connected and used according to tn 
structions sent with each radio. Can be 
used in homes, offices, hotels, cabins, in 
bed after hours, etc 
Send Only $100 (cash. money order check ) and pay 
e plus Cm Nt A fe on arrival or se 
3.00 for a) ane delivery IDEA fT FOR CHILDREN OR 
ADULTS ALIKE! NEWEST PRACTICAL ‘NOVELTY! Get your PA 
Suerte RADIO eA for real enjoyment. Order today—NOW! 


PALKETTE ELECTRIC CORPORATION _PS-9 Nebraska 


ORTr 











NEW MIDGET ELECTRIC 


Plugs into Light 
Socket AC or DC 


It's new! It's pandys It's efmfi- 
cient! Use the Midget Ele 
Welder for hundreds of lig 
jobs, Does comparabie 
work with a 1/16 inch welding rod 
on thin metal as that of larger and 
higher priced welders. Operates on 
15 ampere fuse 110 volt 60 cycle 
A.C. or D.C. currer by use of our 
special standard coated 1/ 16-inch 
welding rods enerous jy 4 oe 
rods supplied with machine 
ommended for ail light welding 
omobile fenders, etc 
anywhere 4, the 
and fully guar 
Comes complete—ready to 
to buy. No pre- 
eupertence meoded 
anyone mec nanically ‘inclined ean learn to weld. ‘with 
this machine. 
2'l) find hundreds of money-saving time saving 
uses ff the Midget Arc around your .— garage 
workshe« »P —~2 in garages factorie repair shops tin shops, 
ic ventors, etc. Order a Midge t Electric Arc Welder 
? sk ND NO "MONEY We'll rush one to you, complete with rods 
t met (equipped with APPROVED welding glass). Pay postman 
s 3.95 plus postage charges. If not satisfied. return Midget Arc 
5 days from receipt and we'll refund your money immediately. 
RUSH YOUR ORDER NOW 


MIDGET ARC WELDER CO., Strader Ave., Dept. M-205, Cincinnati 26, Ohio 


RADIO PHONES »» 9.95 


de to U. S. Army Specifications, passed 
by Signa! Corps Inspectors. Dynamic cro- 
pone and dy namic receiver of finest quality 
Water. shock, weather and altitude proof, 
used on tank and aircraft (B19) intercom 
systems. For recording. for batte pry-less tele- 
phone. talk through your radio set or use 
earphones for pocket-size set loud speaker. 
Complete two receiver cord set head 
band, and dynamic hand microphone in- 
cluding special connecting cord set, Less 
than regular ned fad dy 90.98 mic. 


King of ELECTRIC SWITCHES 


Versatile Switch of a Thousand Uses 
Millions in Post War Applications 
Floodlights your porch when the door is 

sounds alarm when window is 


signals arrival controls 
of furnace 
these and many other services are performed 
by this versatile switch 





KING PRODUCTS COMPANY 


Do You STILL 
CHANGE 
yew ke): are) | meas 


§f so—you can END this needless 
waste and expense forever, with 
““RECLAIMO”’ 
America’s Foremost Oil Re - Refining 
Filter. Continuously re-refines crankcase 
ol through an ingenious us» of motor 

heat while driving! 














CAR-TRUCK-TRACTOR m. Schwaige Patents 
AND DIESEL OWNERS 18: 206847 

U.S. Bureau of Standards Bul. 86 states— 

**Oil does not wear out “*Reciai ’* re-refining 

action not only supports this fact, ae has given npositive proof to ee 

sands of enthusiastic owners. 

details write at once for FREE Bookiet “ou Facts’; it’s a revelation al 


RECLAIMO MFG. CO., 5083 Elston Ave., Dept. 15, Chicage 30, Ili, 


viscosity 
5S. ELIMINATES ALL OIL CHANGES! (xa | 
3 











| 
| 








PP iietintietitentientiantinditiattad 


ALLIED’S 
1946 RADIO 
CATALOG 


cape omen ene 
| LARGEST STOCKS 
IN RADIO... 


SERVICEMEN! Dealers! Soundmen! Amateurs! 
Builders! Experimenters! Send for the handiest, 
most complete 1946 Buying Guide for Every- 
thing in Radio! Features latest radios, sound 
systems, amateur and builders’ gear, thousands of 
radio and electronic parts—world’s largest and 
most complete quality stocks—at lowest prices. 
Fastest service; expert help! 


: NEW RADIO SzTS 
ee E> COMPLETE SOUND SYSTEMS 
LATEST HAM GEAR 
ALL SERVICE EQUIPMENT 
BUILDERS’ SUPPLIES 
RADIO BOOKS 


MORE THAN 10,000 ITEMS 


Everything for every radio use: 
New model home radios, 
phono-radios, recorders, com- 
munication receivers, Ham kits, 
code apparatus, radio parts, 
tubes, tools, test instruments, 
public address equipment, low- 
cost easy-to-build kits, dia- 
grams and matched parts lists, 
largest selection of instructive 
books—all at lowest prices! 


ALLIED RADIO 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 7-JJ-6 
Chicago 7, Illinois 


(J Rush new FREE 1946 CATALOG. 


Peeereeeeerseree 


NOME cccovscocvcccovecoseseseosoecooncosoese 
AGRIC: 00 00.00 66000 0000006000000000606060066 


6060000600+eeecesn4cececstonses 7 


eee 


SEPT. 
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SLR PP Vie F.-aa kela ¢ 
REPAIRING £1 Home 


, STEADY WORK © SECURITY @ HIGH PAY 
"P repare yourself —y for this fascinating high-grade 
occupation. You can earn while you learn. This UP- 
TO-DATE COURSE IN \ eapaennene af Seve you how 
1 oe the practical working ouperne you need for 

time success. THOROUG SEL: F-INSTRU Cc 
TION TRAINING in American and Swiss watches 
clocks,ete. Interesting LEARN-BY- teaching 
method makes lessons easy. No previous experiente 
necessary. Watchmaking is BASIC TRAINING for 
many scientific and mechanical precision jobs. Amaz- 
ing low price. Satisfaction or money-back guarantee 
Get into this fast-growing field NOW Gis oppor- 
tunities. Mail coupon for free information. 


LOCKSMITHING & Key Making 


Practical modern course for eelf-instroction. How to pick locks, de-code, 
make masterkeys, repair, install, service, ete., ete. For carpenter, fix-it 
shop, service station operator, hardware dealer, gunsmith, mechanic, 
home-owner, 53 easy illustrated lessons. Mail coupon for free details. 


Practical ELECTRICITY 


Quiek course for men who demand how-to-do-it practical facts Covers 
house-wiring, generators, storage batteries, telephones, lighting oume- 
ment, telegraphy, welding, ete. S6lessonsat surprisinglylow price. Sa 
sfaction guaranteed. Mail coupon below for completeinterest ng details. 


SHORT-CUT Mathematics 


How to be a “‘master mind!”’ This 2-in-1 self-study course teaches how 
tojuggle Sours, pate bene - withnumbers. Alsoteaches practical 

mechanics... for every technically minded man who wants to get ahead 

Used by stage magicians, expert accountants, ete. Only $1. See coupon. 


ZTIITES BOOK! Mail this Now | 
NELSON CO., Dept. 301 321 S. Wabash Ave., Chicago 5, til. 


Pr ease send me - free and without ob!igation—big {l!ustrated Success- 
ontaining complete. information about subject ( subjects checked 


No salesman wi)! ca! 
~) Practical Electricity 


Watch & Clock Repairing 
Locksmithing & Key making Short-Cut Mathematics 








8 AIO 


No Springs! 5 cont 
No Gears! 
Runs half an hour on a small picce All Metal! 
of fuel. (Fuel included). Soundslike . No 
a real 2-cylinder epost boat. Easy ( Mo 
to operate. Will delight both young ving 


and old. Order several. They make Parts 
a wonderful gift. 


MAIL ORDERS DIRECT TO 


UTILITY STORES, 5117s. votes av. 


Dept. 15-7 CHICAGO 3, ILLINOIS 
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MULTI-PURPOSE, RUGGEDLY CONSTRUCTED 


FLEXIBLE SHAFTS 


Sealed Against Dust & Dirt 
53%" Length %” *5* 
Diameter (0.D.) 

y 15 ft. Length with Right- 


Angle Offset 514% 
Attachment ats 
“ Diameter (0.D.) 


These SHAFTS can he used on wisp motor shaft, or by removing 
oupling. in a chu up to %” capacity. Shaft size on 
perating end liameter, 24 threads per inch. Speed range 
725 RPM to 2600 RPM. Can he bent or looped to small 
radius for working in hard-to-get-at places. Outer covering of 


oll-resistant Neoprene Useful for many purposes, including 


Buffing, Grinding, Drilling, Polishing, Rotary Filing and Trans 
nission of Power 


SLL A 
EXHAUST BLOWER $ 50 
for Furnace use or small room venti- 


lation. 2” intake, with motor for use on 
alternating current, 110 V, 60 Cycles 














ORDER NOW .. . DEALERS INVITED 


ELECTRIC TRADING CO. 


313 CANAL ST. NEW YORK 13, N. Y. 
Electric Fane & Blowers in most sizes for every Industrial, 
Commerctal and Domestic use. Table Saws— Air Compressors 
Electrical Tools & Paint Spray Equipment tn stock. 








“Why Hunt for Drills? 
These Complete High Speed Orit! Sets 
Now Available at Low Prices 
#1 to 60 Drilis...........$12.95 Per Set 
1/16-1 2 by 64ths. $16.95 Per Set 
Drill Sets A-Z...........$15.50 Per Set 
(Drill Stands Free) 

SEND FOR FREE CIRCULAR 
SID TOOL CO. 
MACHINE SHOP SUPPLIES 
Dept.S, 183 GrandSt., NewYork 13,N.Y. 








| Up to $600 WEEKLY 
| with new 5 min. photo 


equipment. No experience 
necessary. Write: 


FEDERAL IDENTIFICATION CO. 


Dept. C 1012 N.W,. 17 
Oklahoma City, Okla. 


Balance 4°‘: 9° Base. With either | 56-08 
Metric or Aveirdupois Weights . 

Catalog with "9 eaatitabenmen 
Apparatus sent f Catalog lating 
10.000 chemicals ‘eress, minerals. etc.. and 
1700 scientific books aa a L. oan Catalog 
of 100 scientific book 

LABORATORY “MATERIALS co. 
7317 Vincennes Chicago 21, 





MICKEY ee. 
VIEWER s] 
ond No.1 

Film Strip 


A world of fun for everyone. A peek thru the lens brings 
bock the magica! charm of the famous WALT DISNEY 
film hits. 16 actual scenes in every film strip, in thrilling 
original color, each strip o condensed version of its orig 
inal on the screen 

Please send me a GIFT SET for only $3.95. 

Please send me o MICKEY MOUSE VIEWER with 

No. 1} film swip for only $1.00 
[] Please send me individual Film Strips checked by 
number for only 25 each 
Remittance enclosed for $ 
At your Dealer's, or 


CRAFTSMEN’S GUILD 


Dept. PS-9, 6916 Romaine Street, Hollywood 38, Colit 





GENUINE MILITARY 


WRIST WATCH 


Complete with New Style 


EXPANSION BAND 


value! Genuine 

Military wrist watch, 

precision built, split-second time- 

keeper, for ONLY $12.96 plus tax! 

) ey pe | oe on —— -_ 

dium dial and hands, easily re nthe 

dark, unbreakable crystal, red sweep PLUS TAX 

second hand. Handsome, non-corrosive stainless 

steel case. Genuine non-corrosive stainless steel ex- 

pansion bracelet fits all wrists. Order yours today! 

SEND NO MONEY! Rush order now. Pay postman 
« only $12.9 plus ——= 

Fed. tax. If not delighted, return within 10 days for refund. 

CORONA WATCH SALES COMPANY 


809 W. Madison St., Dept.W-89 Chicago 7, Hl. 


HOW TO PAINT NECKTIES, BLOUSES, 


handkerchiefs, scarfs, other items. No talent necessary. Simple 
detailed instructions, including color schemes and designs. 
Splendid business opportunity. Tried and proved. Postpaid $1.00. 


ART SHOP, HIGH RIDGE, MISSOURI 
Sensational 


PORTABLE AiR COMPRESSOR 


Made of heavy castings, ollite 
‘ bearing connecting rod 


yressure 
raying p whitewash or in- 

hon type gun. or annealing or 

atural gas. $14.20. plus postage on 
nt adjustable syphon type gun, with 
Ib. tested hose-— 87.40. Send for free 


racdte and parts ata y 
BUFFALO RADIO, 221 Genesee, Buffalo, N. Y. 





look! Servicemen-Civilians too! 


“sunt MILITARY WRIST WATCH 


The watch you've been waiting for! 


Swiss Movement 
Precision made by 
Expert Swiss Craftsmen 


SUPPLY LIMITED 
RUSH YOUR ORDER 


fortunate purchase 
makes this amazing offer 
possible Latest military 
styling, red sweep second 
hand. Easy to read Extra 
Fancy Dial. Comes com- 
plete with Leather Strap. 
A watch you'll be proud 
to wear or give as 1 gift. 
Below O.P.A. Price 


SEND NO MONEY—Pay Post- 
man $8.49 plus 85c Fed. Tax and 
few cents postal charges, or, send 
$9.34 order and we pay postage. Re- 
turn within 10 days if not delighted 
for refund providing watch has not 
been tampered with 














Hurry—Order Now—Supply Limited! 
ORDER WITH CONFIDENCE FROM 
AMERICAN MERCHANDISING CO., INC. 
Dept. PSW-3 12 Adams Ave. Montgomery 4, Ala 





veerwrerwrerse ove ee 


“One of the World's Largest Builders of Are Welders” 


ee 42a = ee ee ee ee ee oe FF ae ee — oF 
Hobart Bros. Co., Box P-96, Troy, 0. ! 
Send me my free copy of “Arc Weld- 
er's Guide,’" details on Hobart Elec- ‘ 
tric Arc Welders, ond details on items 
checked below: 
Cj Hobart School of Arc Welding 
[_} Hobort A. C. Are Welder 
Handy Vest (_] Hobort Build Your Own 
Pocket Guide I've enclosed $_._ « for 
for Arc copies of Practical De- 
Welders— sign for Arc Welding” 
NAME 
FIRM 


ADDRESS 











HOBA 

paying business in a short time with a minimum 
of investment! There's always plenty of arc weld- 
ing work, and everyone brings their work to you= 
auto repair, farm tool repair, construction, special 
job work. HOBART Welders do the work easier, 
better and more profitably. Just clip the coupon 
and let us tell you how you can become the owner 
of one of today’s most highly paid businesses — 
how you can “Build Your Own" welder. 

HOBART Brothers Co., Box P-96 Troy, Ohio 


| HOBART A. C. *\ \ “PRACTICAL 
ARC WELDER DESIGN for 
A transformer-type \\s ai Arc Welding” 
A.C. Arc Welder for single Three different 
phase 220 volt power eoch with 100 full-page 
lines. ideal for the lighter drawings suggesting arc 
type welding work such as welded designs. Each de- 
auto repair, broken blocks, sign complete with recom- 
fenders, bumpers, etc. Has mendotions for use ond 
30 steps of current and proper welding technique. 
voltage. Economical in cost 
and operation. 


"Aeeeeeeeeeoeeeeeee 


HM nan 


The HONART Trade School 
individual instruction in ol| 
phoses welding given 
by experienced weld- 
ers. Complete, intensive 
course. Madern equip- 
ment. Enroll G.1. Bill. 


HOBART 


| “Oma of tha Worlds Lorgast Builders otf Are Weldera” 
- SSSSSESASESLEASSESEASAAEASDASD 
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TORNADO 


BURNER 


A Flame for Every 
laboratory Need 


The Tornado Burner No. 140 is equipped with three inter. 
changeable brass tips giving three sizes of fame (approx 1,” 
and *s” blast). The easy interchange of these tips enables the 
burner to perform virtually any laboratory job where a narrow 
or wide, hot or soft, fame is needed 

No air adjustment is necessary; the burner 
The brass needle valve regulator, conveniently located on the side 
of the burner. regulates the flow of gas and is a gas shutoff, elimi- 
nating the necessity of turning off the gas at the supply source 

The steel base, constructed with two side holes, makes it simple 
to attach to a work bench or table 

Due to a patented feature, the Tornado Burner will, without 
Se necessity of using grids, create a flame in which the ‘heat is 

tributed, thereby giving a faster and better heat 


=TORNADO 


GAS TORCH 
The Modern Way of Soldering 


Idea! for hard and soft soldering. Will heat 
Quickly; solder will flow freely and smooth 
No compressed air required. Nothing to Pump 
Self-adjusting Safe Economical Can be 
used for annealing small parts and bending 
metal parts Generates a heat of 1700 
Fahrenheit. Simply connect to any illuminat- 

a rubber hose and operate 
three (3) tips. ('s”, 's”, 7%,” 











is self-adjusting 


ne “ t mn 
Tornado Torch No. 119 comes with 
Torch No. 119. or the Tornado Burner. com- 
is $2.95. A combination of the Tornado Gas 
hree tips which are interchangeable, is 
order direct. Send check or money 


rnado Gas 

) three tips 
and Burner, with t 
See aa! dealer or 
post 


Robert Manufacturing Co. Inc., 204 E. 44th St, New York 17, N.Y. 





There’s Fun and Money in plastics 
10e brings the new 1947 completely illustrated catalog . . . 
Contains hundreds of new ideas, new items and new low 
prices. See the new kits and bulk assortments, sheets, 
dyes, cements, ete. Also information about national cash 


prize contest 
BELLCO PLASTICS, INC. 
147_W. Sidney St.. Mt. Vernon, NWN. Y. Dept. 


WORLD’S LOWEST PRICED 


DDING MACHINE 


VEST POCKET SI 


IDEAL FOR BUSINESS OR PERSONAL USE 


Guaranteed 











Fits vest pocket or purse 
rate. Operated as easily, and as 
ible. as machines costing many 

times as much. Not a toy. Substan- 

SEND NO MONEY t made of 2 steel-—guar- 
Each Baby Cal- anteed for li ga t defects in 
ps ye my construction. You positively can’t 
ing Leatherette buy ilator of equal quality for 
cate—at AS on 4 ttle money ACCEPTED AS THE 
LOW PRICED CALCULATOR 


tra cost ; INE T 
FREE!tI! s 
30 YEARS! Operates with a 
finger Adds subtracts, 


FOR OVER 
tiplies fi ides—-counts up to ten mil- 


Pays for itself over and over in mis- 
takes avoided. and time saved. MAKES 
IDEAL Git 
Sold on a positive money back guarantee. 
only $2.50, Calculator sent postpaid, 
or send name and address and pay postman 
$2.50 1 stage. MONEY BACK IN 10 
DAYS ir Not DELIGHTED! (If outside 

i. a $3.00.) AGENTS WANTED, 


CALCULATOR MACHi«E CO., ( Mfrs.) 
Dept.469, P.0.8OX 470, GLENVIEW, ILLINOIS 


S-gauce 


1 ca 


Send 


POPULAR 
SCIENCE 


270 


" d 
“PULTMINILLY 
Rust Contvol 


— Amen modern science has triumphed over an 
ATH eliminates the causes of rust! In its lopment, 
world s best known rust preventives lanolin petroleums srathet- 
thin wonder oils) were biended...then given.. 


POLAR ACTIVITY . 
an unprecedented dis- 
Neo longer are corrosive ele- 
me! 
continue their dest: 
SHeaTH through its amazing po! 
h rain we’ 
my moisture 
urface and 
spreads and cleaves in e thin soft 
Non-gumming film over the 


Neutralizes the fingerprints, mildly 
abricates as it protects. SHEATH te 
be applied in any simple meneee, 
oosens dirt and oristing ae 

vents stains. 3-os. kit battle. wr LY 50c. Large economy 
8-oz. bottie $1.00. At your dealer's or postpaid 


Attention: 
your tools ikon = 
ment from — 


storage. T 
withstands indefinite 


better last longer. 








HANDY ASSORTMENT 


BROWNELL INDUSTRIES, Dept .C-8, Mentezums, tows 
For Mechanics — Gorages 


Sibs. tmyarame erg 9198 


SCREWS @ NUTS @ BOLTS @ WASHERS 


RIVETS @ SPRINGS @ BRACKETS @ MiISC. 
MORE THAN 1,000 PIECES—5 full pounds—a veritable 
treasure chest of fastening devices for 
every practical use Satisfaction guar- 

anteed. Order now 1. 
SPECIAL —2 speqrementa, over 2,000 

pieces, for $3.6: 

Get on our <4 ‘Bargain Mailing List 

Many ther valuable assortments to 
meet every need! 

Hudson Trading Corporation 
$-1519 NM. Wells St. 

Chicago 10, st. 

7 











Send for Free List of 


LEADING BOOKS 


on Watch Repairing, Clock 
Repairing, Engraving, In- 
dustrial Diamonds, Aircraft 
net nen etc. 





7 | BREATHEASY 


1s — RELIEF 
THOUSANDS OF SUFFERERS 


FROM THE SYMPTOMS OF 


ON. CARDIAC NATURE 

AND HAY FEVER 
THE MODERN INHALANT METHOD 

SOLO ON MONEY. BACK GUARANTEE 

iteroture a Wee 


ome) fer information 
“7 Tedoy' 


Write to Dept. PS 


BREATHEASY DISTRIBUTORS, INC. 
65 Cedar Street, Seattie 1, Wash. 


“CAUTION Reod 
thorough!y ond vse only os 
auvected 


























CHANCELLOR 
offers 


“TWO FOR 
THE RECORD” 
RECORD PLAYER Portable RECORD PLAYER 


A.C. Motor. Plays thru Simulated alligator case. 
your radio. 10,000 play 3 Tube amplifier. 5” P.M. 


needle speaker. 
$17.95 compiete $36.95 complete 
TERMS: Cash with order or 25 


FREE! 


Write DEPT. SP for your copy of 
our catalog of parts, accessor- 
ies, test and sound equipment. 


RADIONIC Equipment Company 
Dept. SP 170 Nassau St. New York 7, N. Y. 








INFORMATION AS USE 


1H.P. GASOLINE MOTOR 


ideal for Lawnmowers, Motorscooters, Motorbikes, etc. 


25” bore, 178” stroke—This motor in- 
cludes Bendix Scintilla Magneto Igni- 
tion, Aluminum Cylinder Head, Air- 
cleaner, Muffler, Gas Tank, Blower 
Housing, Driving Pulley, etc 

AN EASY STARTING, long life, de- 
pendable engine made of aluminum— 
weight, 27 é If you can perform a 
few simple machining operations on 
your lathe and drill press we are, FOR 
A LIMITED TIME ONLY, furnishing 
this engine in kit form with all com- 
Plicated stampings, magneto, standard 
parts and precision castings furnished, 
together with complete working draw- 
ngs and instructions for assembly 
COMPLETE MOTOR KIT, DRAWINGS AND INSTRUCTIONS 

Cor: Rar AND INSTRUCTI Ns 31.25 


0.D, CHAR ee 
COMPLETE SET OF BLUEPRINTS AND ENGINEERING 
D BY OUR FACTORY — 
THE CAUFFIEL MOTOR AND ENGINEERING CO. 
4144 River Road—Toledo, Ohio 
. a I i 
USEsVOURSBENCH= SAW sea 
FOR JOINTING & CUTTING MOULDINGS “Yh 
With our six inch tool steel cutters eS 
make mouldings, casings, drop-leaf 
tables. grooves beading and jointing. 
Moulding cutters y- 1 in. wide $1.50 «, 
ointing cutters, B & Pe 
lig in. $1.75, E 1 tn, 20 hs 
for drop-leaf tables, $1.50. E lig ae wees 
in. Makes 34 in. cove & Quarter 
$1.75 Postpaid. Guaranteed. State | 
size hole. List & Folder free. 
JOHN A. SANDSTROM 
Rt. 1-P. fearwater, Fla. 





Amateurs or professionals hobbyists or jewelers 
Polish your own gems with a B&I Gem Maker. 

You will find this a profitable adventure. All neces- 
sary lapidary equipment is furnished, including 8 
super-charged diamond blade for sawing, and all 

. wheels for grinding, shaping and polish- 
ing. also complete instructions. The com- 

plete equipment as shown, less motor and 

belt, for only $29.50, f.0.b., Burlington, 

Wis. Write today for information and lit- 
erature on the Gem Maker and accessories. 


B&IMFG.CO., Dept. M. Burlington, Wis. 





1734 Carew Tower 


COMB-A-TRIM 


THE NEW QUICK TRIMMER 


Something New! Trim your hair with- 
out any experience. It’s easy! The 


excess hair comes off smoothly and | 


easily by just pulling trimmer through 
hai like an ordinary comb. Also re- 


moves hair from legs—armpits. Save | 


on hair-cut bills . Trim your 
own hair or the whole family’s. 
Send 59¢ and your Comb-A-Trim 
will be sent at once. 





SPECIAL OFFER 
Send $1.00 tor 2 
Comb-A-Trims 2 for $1 


and save 18c. 











S Extra BGiades 
(Year's Supply) 25¢ 
Dept, 3-10 


COMB-A-TRIM CO. 
Cincinnati, O. 


THE GEM MAKER | 


STANLEY 


ZIG-ZAG 


RULES 


Made to Measure 
for Your Hobby! 


Never was a neater, 
handier rule designed 
for the home workshop 
and odd jobs around the 
house. Pick up your 
Stanley 6 foot Zig-Zag 
Rule and it’s ready to 
measure any distance 
from a sixteenth — up! 
There’s a wide choice — 
and many craftsmen 
like the “Green End” 
Zig-Zag with vertical 
figures and double edge 
graduations — readable 
at any angle. The sticks 
are of selected hard- 
wood, fitted with con- 
cealed joints, tips and 
strike plates of rust- 
proof metal. The fine, 
durable finish is marked 
with large, black figures 
and graduations. 
Due to the great de- 
mand for Stanley Tools, 
your dealer may not 
_ always have “Green 
| End” Rules in stock. 
¢ To put skill in your 
sees hands and quality in 
S=- your work—buy Stanley. 


Trade Mark 


HARDWARE - HAND TOOLS: ELECTRIC TOOLS 


Here are two books well worth owning 

The first book is free... “The Joy of Accomplish- 

ment”, a brief introduction to tools and their uses. 

The second is the famous textbook ...“How to 
Work with Tools and Wood”, 
recently revised, fully illustrated. 
The cost is only $1. 


STANLEY TOOLS, 
296 Elm St., New Britain, Conn. 


Please send by return mail 
0 FREE booklet: “The Joy of Accomplishment.” 
(0 188-page book: “How to Work with Tools and 
Wood.” $1.00 enclosed. 


(In Canada: Send order to Stanley Tool Co. of Canada, 
Ltd., Roxton Pond, Quebec.) 








‘QUICK-CHANGE ’ ctar sox 


CUT THREADS — 4 TO 224 PER INCH 


Approximately .003 feed, for fine turning. 00 
New reverse furnished with box for Atlas. | 
Bronze bearings throughout entire unit. On y — 


a 
ae 
a 
= 
all 
aun Aluminum casting—All steel gears. Main- 
oe 
eae 
re 
wer 
ee 
ae 


F.0.8. Chica 
Guarantee 


Speeds vu roduc- 
tion. ep te ‘natal FO _Atlas, Logan, Craftsman 
es “and Power-Kraft Lathes 


Write for information or order direct. Full instructions with shipment. 
mm O'BRIEN MACHINE CO., Dept. 9, 1620 Highland Ave., Chicago, Ill. 


BUILD YOUR OWN FAN! G‘VVidr Yc 


New Trap Can't Harm Children, Pets, Birds or Poultry! 


eae ® with that old motor een - Pets, 
w 11's amazing how the new HAVAHART catches rats, rabbits. squurets 


tained accuracy. 


+ 


: One piece cast ae F } 4 and other pest vet t s harmless to 
aeed w cooling and ventiila jaws! Ap mal waths 


_—, - ot b - 4 
fealers { ant f get Dart he Joor e > c 
PP e *3 re ao Bore tree booklet MAVAHART, 285 Water St., Ossining. N. . 

A. “ SI ny ade 3 Bade e mode s Ly-y Incheo my A an — Pia 
Let as give A 2 “~~ 4 =" —> « ‘ 
+ vo ’ 3 ’ 








2 you our prices) ry SO 
¢ oi Sti 3 SS oie 

| ings 

Ki NBORG ‘aLuMinuM FOUNDRY, Dept. ’. hal 5, Davenport: tows = 

mae TRAILER AXLES, HITCHES, AND PARTS 
@ If you are interested in purchasing 

DELCO ) MOTOR | trailer axles. hitches, and other trailer 

parts. contact us promptly 


Complete with fan Write for tree literature 
A noiseless Delco Motor. which HAMMER BLOW TOOL COMPANY, Dept. D-13, WAUSAU, WIS. 


Sheives*se ‘mounted ‘on the | =. | MASTER CHAMPION 
wall. Perfect for uniform circu- | 
lation of air. without draft } LAWN MOWER SHARPENER 


Rubber mounted with horse- 
shoe stand. 110 Volts. 60 Cycle Also Mfg., Saw Sharpening 


A.C. 1100 r.p.m. Single speed 
Deico Motor Fi ade as shown or : & Key Machines 


substitute, %4” shaft, 2-wire | | 
bt ce d lead. Each | ‘ 
meter tested % § 9 2! lay \4 FRANK Ss MFG. co. 
Immediate delivery Tuvrante A $525 5 . Dept. PS-9, 3312 Tweedy Bi. 
so THGATE, CALIF., U.S.A. 


wt. 3%) Ibs 


SPRING —— 
ASSORTMENT 


Here is the spring assortment that has 4 } 
everything. Springs from smailest to Easy to Learn “Dynamic Swing” Every Pro Uses pi 


arge ones. Popular variety enn " 
F 7 18 PLAY IN THE 70's. Enjoy your game. Amaze your 





Very practical assortment > of 

for every shop. No, 6162— friends. Get out of the “dub” class by using golf's 

200 Pes. 5 Ibs an most powerful and accurate swing. Five basic secrets give 
Pius Postage you rhythm and power, eliminate hook and slice ... make you 

MASTER OF EVERY CLUB. Easy to make long drives and 

beautiful approach shots. Learn in a few days — 10 minutes’ 

practice aday. COMPLETE COURSE NOW ONLY $1.00 

postpaid, or $1.00 plus 24c for postage and C.O.D. fee. Your 

money back if you're not amazed with results, so order NOW ! 


DELUXE WARDWARE ASST | THE SYLVAN COMPANY 325 21¢:2!%2%c 


This most popular hardware as- quan on 
sortment contains over 1,000 
pieces. including most common- ma es a se ee 
y used screws. bolts, nuts, wash- 
ers. brass and stee | Makes loose dental plates fit 
machine screws. Ma any 10 snugly and comfortably 
other items also. This LASTS for MONTHS! 
is a barga nm unequa ed anywhere Wt. over 2 ibs Simply squeeze on der tal Plate and put 
Buy now N 1148—over 1000 Pcs Pius Postage | it in your mouth. Ha d comes 
—- t F Money rte 
Send check or money order today. No C.O.D. part of | y — , “ ty “ * guaranice. 
Free catalog of Tools & Equipment sent on request. 
nailed parcel post collect 


G & E EQUIPMENT SUPPLY CO. Fit-Rite Co., 1573 Milwaukee Ave. 


Dept. PS. 9, 400 N. Sangamon St., Chicago 22, lll. Dept. 9-42, Chicago, Hl. _ =>. — 


a UPER DRILL GRINDER SUPER ARBOR SUPER HACKSAW 


Sharpens round shank drills i (Patent Pending) ; And Flat Die File Holder Tool with 100 
from 3/32" to 11/16" in! t= a uses. Holds broken hack saw biades. Ideal 
diameter. up to 11” long. : for close-quarter work. Good knife or 
rinds old drills like new' , Scraper. Only 9Sc. 
4 different point angles 
ng hand or power grind- 
wheels Money-back 
iarantee At Deolers or Postpaid 


Price only $2.95 Price only $1.50 ' Crandall Mig. Co. 5's ics anucics 44, colt. 














with shoulder 
cord 


Now you can take perfect pictures ... because you see exactly what 
ou'll get on your film before you snap the shutter! Yes, you see the 
=NTIRE IMAGE in sharp, clear focus (as in the costliest cameras) with the 


GROUND GLASS VIEW FINDER of the amazing new double-lens GROUND GLASS 
Metro-F lex Camera... available for the first time since the war ata 
remarkable low price! With the Metro-Flex Camera you're sure of results on VIEW FINDER 
all kinds of shots. Close-ups, scenes, people, events ...theyallcome out justas Same Type as in Highest 
you see them in the Grou Glass View Finder... before you snap the shutter! Priced Cameras 
Easy focusing... you see 
Tw Oo M ATC H E D L E N s E Ss entire picture before you 
® 88 take it, just as it will look 
One lens focuses the picture for you. The other snaps the picture. Whe" developed! 
Both lenses, working in harmony, give you sharp focus never before No tilting ... your eyes 
available except in most ex pensivecameras. The Metro-F lex isa beau- teil you if picture is cen- 
tiful camera... handsomely, sturdily made...modern-design plastic *®™e4 0" film. 
case... bright aluminum, rust-proof trimmings... high speed, optici- Everything you want to 
: - take...no disappoint- 
an-ground lens... time exposure adjustment ...and complete with ments, because you see the 
plastic shoulder cord. Easy to load and use. Will give years and years whete picture, framed as it 
of picture-taking fun. Takes 8 exposures on standard No, 127 film. _ will appear on the film. 


SPECIAL! 20-Page Photo-Album included with Camera at no extra cost! 


— 
SEE the picture SEND NO MONEY! wituiams CAMERA CO., Dept B60S. 
. South Market Street, Chica te. 


BEFORE 
———_ a + va rush Metro-Flex Camera, « mate e wit th G round G View Finder, 

You Take it! Order your Metro- Flex Camera dcublelences, and shoe dereord, In mae 20 Pag Phe t J um ot ne ents 

now, complete with Ground Glass cost. I will pay my postman $6.95 plus postage on delivery. ALSO 

View Finder, double lenses, and SEND ME 27 film fo: 6 Rolis—127 film for $1.92 

FILM AVAILABLE! | shoulder cord. Send No Money. And L understand that as a METRO-FLEX owner I am entitled to order 

The METRO-FLEX uses any stan Just mail cou pon at right and pay post- — oe ee 

dard make of No. 127 film. Order man only $6.9 plus postage on delivery 

@ supply of film on coupon below —we pay postage if you enclose $6.9 
when you order camera Use Metro-Flex Camera for 10 days, 

3Rolls (8 exposures perroll) 96c and if you're not delighted, return ix. 

6 Rolls (6 exposures per roll) 1.92 and your money will be instantly re- 

No film sold without camera, but funded. Rush coupon. Supply limited. or 

as a METRO - FLEX owner you TH — qnesuecnenaresnsesmess: 

may order future supplies of fim | Williams CameraCo., Dept.B604, § cueck HERE: ,j If you are enclosing full payment. Then we pay 
from us at these prices 412 S.Market St, Chicago7, lll. ee + postage. Satisfaction guaranteed. j 





























% LIFE TIMER PAK-LITE LIGHTER 
Wy EXPANSION WATCH BAND. & CIGARETTE CASE 
an amagnatins g Exclusive. 
Postpaid $1.00 Postpaid. 
ADAMS MERCHANDISE Co. MAKE BIG MONEY Seili 
285 Wainut St., Newark 5S, N. J. | 


Your customers will gasp with 
wonder at these amaring new 
luminous pictures, statues novel- 


HIGH BLOOD PR ties. Be the first to sell them! Reli- 
gious, nursery, glamour and other 











er ~ sect : 
A DANGER SIGNAL subjects. Sell on sight 

Often associated with Hardening of the Arteries, 
a Stroke, Paralysis, Heart Trouble, Kidney Disease, 
and other grave complications. Resultful treating 
methods of the Bali Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation. 


BALL CLINIC, Dept. 36A, Excelsior Springs, Mo. 


AMAZING MYSTERY] me} ‘50. to $300 


CA 
‘eta: BUTTON a, 


own 
Amplifier - b. saoclighons. Attach this button to piece of d To salaried people . . . men or 
cardboard transmit conversation to another room. Mu- : women, married or single—on your 
i a itted to distant piaces. Most interesting own signature or your own security 
ratus ever discovered. Enables you to y - 
is experiments. So tiny it can be ip D 
A Pre-W CONVENIENT CONFIDENTIAL 
nanos - none : f NO personal interview - NO co-signers 
only ‘ ? ‘ needed. NO wage assignments. 
SUPER MYSTERY BUTTON aul tee apputantion tm Gh- ae muah Ge mone 
: na ’ application to us—we mail the money 
Many times as sensitive ‘ ‘ 4 r your needs for -ash now or in the 
mystery button ‘ 1 ‘ . t write our ‘‘Loans by Mall Plan today 
t he is no obligation ust tell us how much money 
you need and how you wish to repay Satisfaction 
guaranteed In our 20th year of installment financing 


yan ideal inexpensive nearing ald MERCHANTS INVESTMENT CO. 
showir fiagrams for dozens of uses. | 
Postpaid $2.00. 819-H .st Natl. Bk. Bldg., Omaha, Nebr. 


Electronic Products Company 
Saint Chartes 2, tl., U.S 
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NO 


Abo 
° 


AMAZINGLY 
SMALLER! 


NEW 
Bel MONO-PAC 


HEARING AID 


ut Vs Size and Weight of 
id-Style Hearing Aids 


a) 
ONE TINY UNIT 
does it all! 


Hardly larger than a deck 
of cards. Ever level full 
tones from powerful but- 
ton small “X Cell” battery 
which outperforms units 5 
times its size. 
Learn Why There Are More 

Beltone Mono-Pacs in Use Than 


All Other One-Unit Hearing 
Aids Combined 


Mail Coupon’ FREE Book or Demonstration 
! 


Beltone Hearing Aid Co. 
Beltone Building, Dept. ?S-* 


145 
Wit 


Mono-Pac will help me HEAR BE 
Name 


Address 


City 


O W. 19th Street, Chicago 8, Ill 
hout obligation, prove to me that the new Beltone 
TTER. 


Zone State 


| 
| 
I 
I 
I 
! 
~~ 
! 
I 
I 
! 
J 








SAFE-T-PLANE 


CUTS WOOD, METAL, PLASTICS 
FITS ANY DRILL PRESS! 


Positive cutting action eliminates 
scraping or tearing in hard, me- 
dium or soft woods, including 
balsa, irrespective of grain 
position. A special cutter 
is available for making 
a square-shouldered cuts, 
y another for work in non- 
ferrous metals and many plas- 

tic products. 


Features: single cutting blade; 
“one-spot’’ blade adjustment; 
polished bell guard protects eyes 
and hands, directs flying chips 
downward; vibrationless preci- 
sion operation, rugged strength, 
versatility and long working life 


Only $5.95 
fully guaranteed. 
At Your Dealer—or Postpaid. 
Literature available 
A. D. McBURNEY, 939 W. SIXTH STREET, 
DEPT. PS-9, LOS ANGELES 14, CALIF. 














SHINE WITHOUT ‘POLISH’ 


))\ New Invention! ¢ Sells Like Wild 


t a “~\ Replaces messy [ tes, liquids. Sim- 
“1 glide over shoes— .nd PRESTO! 
you have a lustrous, 
Lil// ie long - tes es shine. No 
mess. uss. Nosoiled 
hands re toon Handy 
WORKS LIKE MAGIC! 
‘or Men's, Women's and 
Children’s Shoes. Low 
priced. Lightning seller! 


SAMPLES FOR AGENTS ornate im 


send name at once, A penny posta ND NO MONEY 
your name KRISTEE co., 693 ‘Bar Street. e ARON, olio 


New Desi 








Modernize Your Gun! Improve Your Score! 

Most durable grips made. Positively un- 

breakable! For Colt, Smith & Wesson, Hi-Standard 

Ortgies, Luger & Mausers in a wide choice of beautiful 

designs in ivory, pearl, walnut, onyx, etc. Low prices, FREE 
CATALOG. Dealers Wanted. 


SPORTS, INC.,(Mtrs.) 5501 Broadway, Dept. S- 9, Chicago 40,i1, 
Drawing Is Easy #!::":=!"**: 


wish to draw appear right on the drawing paper in rich detail 
and full color New low-cost invention makes drawing 
simple Postcard brings details 
Dept. No. Hollywood, Calif. 


SHA GARDEN TRACTORS 


@1to9H.P. Circulars on request. Building 
more now—We supply repairs for all SHAW 
Tractors sold in our 42 years in business 


BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 


using old aute parts, powered by 2 H.P 
or larger air-cooled engine; or walking 
type Garden Tractor % to 3 H.P. or 
convert truck or auto into Farm Trac- 
tor. Each with steel or rubber tires: 
will plow. cultivate Plans for 
building. in few Pours, any one of 
above, postpaid for $1.00 (state 
which wanted) or all 3 for $2.00 
Money Back Guarantee! 


SHAW MFG. CO., 5709 FRONT ST. 
Galesburg. Kansas 
668PS North 4th &t.. Columbus. Onto 





—Optical illusion 


makes 


tracing. Develops talent 
10-3, BEELER ENTERPRISES, 


and Peppy ‘Pal’ 








Pli-rench 


a: 
y 
SUPER POWER. LOCKING 7 


IT'S ALL 
IN THE 


LOCKS WORK WITH TONS OF 
PRESSURE... HANDS FREE 


This remarkable brand new tool s a combination 
pliers, wrench, pipe wrench, clamp and hand vise 

The self-chgning jow fits itself to wregulor shoped 
objects, giving o powerful, jaw-length grip, mulnplying 
hand pressure ot least filty times A whale of a tool! 
OPA ceiling price $2.45. If your dealer cannot 
supply you, order direct, 


THE WHALE TOOL CORP. 
1767 BROADWAY, NEW YORK 20, N. Y. 














BALL BEARING 
SPEED-WHEELS 


Build Your Own— 

COASTER WAGONS 

RACERS * SCOOTERS 
BIKE TRAILERS 
ORDER NOW FOR 
PROMPT DELIVERY 

8 in. Wheel with Tire...$2.25 ea 


10 in. Wheel with Tire... $3.25 ea. 
10% deposit required on C.O.D.‘s 


JIM BROWN TOY COMPANY 
873 E. Talimadge Ave. Akron 10, Ohio 




















Now available to all, 

big book crammed full 

of valuable information 

Written by experienced lock experts. Contains 

instructions on Key Dupli- 

cating, Fitting, Lock Repairing, Changing 

Combinations, Master Keying, Lock Opening, and many 
others Hundreds of illustrations Teaches locksmithing 
easily, quickly at home. Costs only $1.00. Send your $1.00 
today, on positive satisfaction or money back guarantee. 


REPAIR SHOP SERVICE, Box 264-G, _—_ Skokie, Illinois 
CIGARETTE LIGHTERS 
figents Wanted! 


SENSATIONAL SELLER 


Shim and err, this hghter sells on sight 
Attractively finished in non-tarnishing saun 


practical, simple 








aluminum with streamlining accentuated in 
brilliant rei. A sure-fire light every ume. 
Ceiling price $4.50 each, new low price 
to you only $9.40 per dozen. Sample 
$1.00 prepaid. Sell through jewelry, drug, 
cigar, gift and novelty shops—also to friends 
A most profitable side line. Literature free. 


PLANNED SPECIALTIES CO., Mfgrs. 
Dept. C., P.O. Box 231 Pittsburgh, Pa. 





Your price $9.40 per doz. 


Send trial order now! 








RIDE ONE 


Make Your Bike a Motor Bike 


With a WHIZZER Motor! 


The modern idea in dependable, low- 
cost transportation. Thoroughly proved 
through eight years of service. Fits 
any balloon-tired bike. Opens up 
thrilling new adventure and travel op- 
portunities. Use it on your vacation, 
for errands, shopping, recreation, busi- 
ness, work. 2'5 h.p.—drives through 
V-belt, unaffected by road or weather 
conditions. Speeds up to 35 m.p.h, 
125 miles per gallon of gas. Plenty of 
power for hills. Does not interfere 
with normal pedaling of bike. Put a 
Whizzer on your bike now! Easily in- 
stalled. Complete, except bike. See your 
dealer or mail coupon. Available now. 
WHIZZER MOTOR COMPANY, 

Pontiac 15, Michigan. 


FACTORY PRICE 


CLE 


IF NO LOCAL DEALER, USE COUPON 


WHIZ7ER MOTOR COMPANY 
Dept. 139, Pontiac 15, Mich. 
I enclose $99.97, which includes $242 Federal Excise Tax, 
cheek or () money order. Send me one Whizzer moter. com- 
ritten 


Precision - designed, precision. 
built by automotive craftsmen in 
the heart of the auto industry. 
And auto-type assembly line pro- 
duction has brought its price 
within reach of all! 


( 

plete, tax paid, with full installation instructions. 
guarantee with every motor 

Uf descriptive literature only is desired, check here (). 


NAME 





ADDRESS. 





GRU. 


besaes 











<— JUST OUT! GOV'T SURPLUS | ° ° 
“Joun axass 12 Foor ponraste Plastics « Plexiglas 


RADIO ANTEN NA The Crystal-Clear Versatile Plastic 
Colored and Transparent 
Real $ 15 value now only $3. 95 orto Our complete warehouse facilities afford you 


FOR HOMES, BOATS or AUTOS great savings on guaranteed Grade “A” Plexiglas 


Same as used on Army tanks. These telescopic 
rustproof antenna have a tremendous pickup and : 

y Plex thee -New rT pot: 
eliminate dangerous wiring. Solid Brass through- Clear Plexiglas a mon Per sq. fe 
out practically insures NOISE FREE RECEPTION. — — pe 


12 exceptionally rugged sections 3/16 ...... 2.07 * 


int 1 #. 43 % cseee. 407 
compress into > mn. Colored Plexiglas Sheets 10% additional. Add 10% for 


Handy for Camping Trips, also Useful for packaging on orders under $10, Orders over $10 
Transmitting, FM & Television sets $1.00 Packaging Charge. 

Each antenna comes with clamps, nut, lug, Write for literature on Plastics and how to work 

a ’ ' oe them. Price lists on request for complete line of rods 

and wire. Easy to install anywhere. sheets. tubes, odd shapes in all types of plastics, En- 


QUANTITY LIMITED close 10 cents to cover handling and mailing. Also 
dyes ements, buffing compounds and accessories 
MAIL ORDER TODAY. A real $15 value for only “Yes. cement 
, ‘e »yjec o cl re without notice. 
$3.95 Postpaid. Send check or money order now Prices swhgect ( «xtc ioe 
or mailed C.0.D. plus postage. Money back in a $ £ 
10 days if not satisfied. 


RADIO HOSPITAL 


1113 LEXINGTON AVE., DEPT. 82 
NEW YORK 21, N. Y. 


ORDERS PROMPTLY FILLED 





4 | * 
7604 FENKELL, DEPT. MO DETROIT 21, MICH. 











Your ELeEcTRIC DRILL 


MASTER ARBOR SETS $5.95 Has 100 Other Uses 


when used with K-Jax 1-2-3 Line 
Money back if you are 1. for Wood and Metal Sawing. 2. for Metal Shearing. 
not satisfied value is ‘3. for Riveting-Chiseling and Drilling holes in concrete. 


Write for illustrated circular 
$15.00 or more K-JAX, P.O. BOX 3044, DALLAS, TEXAS 


Combination of 3/32” - ——————— 
and 4,” shafts. Very | 

large assortment of 
wanted pieces includes: 
Brushes, stones, felts, 
mandrels, grinding 
wheels, rubber polish- 
ers, sanders, 7 burrs, AMAZING LUMINOUS PIGMENT 
CSS Cee, PSLIRINGE MIXES WITH ANYTHING . . . Paint, water, plastic, 
rouge etc. powder, polish. etc. Kit consists of three generous 


oO 2” $1. 95 —s of ae Blue ih direction luminous powders. 
t | ! 1.00 wit oct 
60 PCE ARBOR SET (3/32") ‘7, 3 et eee 
Includes assortment of engraving —- 
nd carving burrs, grind_ stones, > ~_ 
cutoff wheels, polishing ~~ _ , id Clymoers Clymerg Popular Z 
le lishing brush, 2 mandrel ar- 
Sook gaenet and emery sanding MOTOR BOOKS 


dises. If items bought singly value 


sehens INDIANAPOLIS “500” 
RACING BOOK 


Just out! 1000 illustrations; 
. nplete data on every 
3.50; with De 
d bin ding. $5.90, 
$1.00 


DE anne Set $395 ‘Racing oan a Mercedes-Benz 


140 Pieces (3/22" ) 156 pages, 93 action photos. Fa- 


vers, speedways, 

‘ oes ling inel- 

Al My the above in larger quan- tr $2.00; 

plus many other hard 

to et items. many with de- 
rr » shafts — Really a 
Will ship to any 

pa ft the —_— prepaid 
Send Check Mo Order or 
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our ad under Autos, Classified 
section 


GENERAL AIRE CO. ss7y'Rerig sect | Clymer Motors, pept. 8-0 


2125 W.Pico, Los Angeles 6,Calif, 


























IDEAL FOR Auto-Home Appliance and Farm REPAIRS | 


A DYNAMIC 
HEAVY DUTY 
INDUSTRIAL WELDER ius 


AVAILABLE NOW 
IMMEDIATE DELIVERIESS2 


Designed to Do High-Grade Welding Inexpensively COMPLETE 


Maintenance men, farmers, mechanics, machine shops, AMAZINGLY SIMPLE 
foundries, auto, general repair and job welding shops ' 
using the DYNAMIC WELDER find it so indispensable and TO OPERATE! 
useful that they cannot afford to be without it. If inexpe- This portable Dynamic 
rienced you can easily learn to do a variety of high- Welder, easily carried 
grade welding jobs by following the practical, simplified right to the job, can be 


Operating and welding instructions furnished. operated from any con- 
venient properly wired 


WORKS ON IRON, STEEL, BRASS, BRONZE and OTHER METALS 110 Volt 60 cycle 


Has eight metallic and carbon arc welding heat stages. Does work line. Can also be 


you would think only possible with o larger, more expensive machine. supplied for 220 
Volt 60 cycle oper- 


READ WHAT USERS SAY... ation and for oth- 
Repair Shop Owner says, “It will do more than you say” af ceneges ong 


cycles at slight 
“t want to soy | opercte o repair goroge and om more than sotisfied edditic i 
with the welder. It will do more thon you soy C. P., Butler, Ohio ' na 


BICYCLE i : cost. 
REPAIRS 7 ) It’s the Greatest Portable Outfit 
HOME “Now | om equipped for all kinds of welding and | must soy it’s the greot- 
APPLIANCES @3? portable outfit for welding any man could ever wish to own. | wouldn't 
tell mine for the cost of plenty welders | hove seen which were very high 
in cost but not in convenience. Yoy may put me on file os o booster of your 
wonderful welding product W. J.B, St. John, N. B., Canado 


Better Than | Expected 
“t have done quite o little welding with my welder and will say it is better 
MAINTENANCE AUTOMOBILE thon | expected. The price, convenience, and variety of work thot con be 
REPAIRS done with the Dynamic ore the attractive points.” W.R. P., Portland, Ore. 


EASY TO OPERATE! 


GET DETAILS ON OUR 10-DAY TRIAL OFFER! 


Once you see a DYNAMIC in operation you won't want 
to be without it. Its simplicity will amaze you. In a year 
the DYNAMIC only costs you about 6c a day. Comes 
complete, ready to operate, with helmet, rods, cables, 
electrode holder and operating instructions, etc. Nothing 
else to buy. Write today for Free particulars. Act 
now and get details on our amazingly low priced 
Dynamic Welder and 10 day trial offer. 


DYNAMIC WELDER CO. 
13 East 23rd Street—GL 


CHICAGO 16, ILLINOIS 
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7, VERY month we ask a different group of 

subscribers to Popular Science Monthly 
what they think of the current issue of the 
magazine. Every month about a thousand 
interested and helpful readers generously 
take the time and trouble to fill out this 
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questionnaire. It takes a lot of time and 
trouble because PSM carries a lot of pages 
covering a lot of subjects. Perhaps you 
are one of these participating readers who 
have helped make PSM a better magazine. 

More than 80,000 such opinions give us 
a sound statistical picture of what you want 
in PSM. So we know quite a bit about you. 
We know what articles you liked best, what 
subjects interested—or bored—you, how old 
you are, where you live, and what you do 
for a living. 

Most of you are men between 20 and 45. 
You are interested primarily in things— 
things that move, that are ingeniously con- 
trived, that do something important. You 
want to know how they work, what goes 
on under the hood. You are crazy about 
cutaway drawings with plenty of detail. 
You like pictures that show how things are 
made, step by step, or how to fix them 
You are extremely critical, but you are as 
free with your praise as with your squawks. 
Every month hundreds of you add your 
comments to the questionnaire, and hun- 
dreds more sit down and write letters. 

The more we know about you, the better 
job we can do. A successful author once 
said the way to write a book was to decide 
what you wanted to say, and to whom. At 
PSM, we know to whom we are talking. 
It helps to know what to say because so 
many of you talk back. 


G90 Agcy 
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For better results 
26 Basic Ring Designs 
No one piston ring design can 
meet all replacement needs. i 
Sealed Power Individually Engi- 
neered Ring Sets are made up 
from twenty-six (26) basic ring 
designs, which permit each set 
to be specifically engineered to 
do the best possible job in a 
particular make of engine. " 
These ring sets are engineered ITS H/S SMOKE 7 M/ Fl 
to save gas without sacrifice of , NWO NV. x 
oil economy, to save oil without 


inducing friction and cylinder ° ' . 
wear. Each set gives balanced E’S the guilty one—the car owner who ignores the warn- 


performance in a particular ing of a smoking exhaust. That warning is a sign of worn 
engine. piston rings, and it means that oil and gas are being wasted 
and engine efficiency is suffering. New Sealed Power Piston 
_ Rings will end that waste, restore original power, lengthen 
Piston Rings feeee engine life. 
Pistons “orn S Whatever the make, mode!, or degree of cylinder wear in 
“ ' your engine, there’s a Sealed Power Ring Set specifically engi- 
Cylinder Sleeves ( ) /  mneered to do the best possible job. Every set is a product of 
Valves ‘a ~$) pride in Sealed Power's 35-year record of preference by lead- 
Water Pumps j = >> ing car, truck and engine builders. See your Sealed Power 
Chassis Parts —— a franchise dealer and ask him for the new booklet, “What 
a Causes Excessive Oil Consumption.”’ Or write direct to Sealed 
Power Corp., Muskegon, Michigan and Stratford, Ontario. 




















cuit teeta, “ae KEEP YOUR WAR BONDS! GET $4 FCR $3! 


SEALED POWER PISTON RINGS 


BEST IN NEW CARS! BEST IN OLD CARS! 


SEPT. 
1946 219 





LABORATORY 


PRECISION 
TESTING LABORATORY and research department at South wart Lathe 


\ Works where measuring instruments and tools are t 
() () \ T \ to maintain uniform accuracy in South Bend Lathes. 
The exactness with which laboratory operations must be per- 
T formed demands unquestionable precision from equipment 
\ () | () k I: used. The selection of South Bend Lathes for laboratory use 
by Purdue University, the Jones & Laughlin Steel Corp., 
Carnegie Institute of Technology, Curtiss-Wright Corp., and 
many other equally well known institutions, attests to their 
dependability and accuracy. 

The use of hundreds of special machines, jigs, fixtures, 
and gauges enables us to maintain laboratory standards 
throughout the construction of South Bend Lathes. Yet, be- 
cause of the savings effected by the use of the most efficient 
manufacturing methods and equipment available, they are 
very attractively priced. Made with 9”, 10”, 13”, 142”, 16 
swings; precision turret lathes made with 9” and 10” swings, 
and collet capacities to /2” and 1”. Write for catalog. 








LATHE BUILDERS SINCE 1906 “HOW TO RUN A LATHE” 
Send for this 128-page hand- 


SOUTH BEND LATHE WORKS Se ae 


. 5-1/8” x 8". Sent tor 
456 EAST MADISON STREET + SOUTH BEND 22, INDIANA 28¢ he oat a Gee, 
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Arro 7 IV nv a even if you don’t keep 1HE MODERN 
Accept the World’s Outs > om ee 


Reference Book Value in r (- a / a 
, this cover... 
B 


Fi vend-Making Offer! 


Famous 12-Volume Set Compl amazing new 28-inch flat 
REVISED and ENLARGED and Prese 


in ONE cant vo. WALL GLOBE 


More useful than ponderous sets « 


to $100.00. For EVERYONE who 
get essential tacts quickly, withou 
through long articles—tor EVERYC 


lacks room tor massive sets—for EV 
who wants latest facts on men, p 
events in todays headlines—not 

older, multi-volume sets. For EV 
who wants the most up-to-che-m 


cyclopedia in existence at an ami 
price that makes it almost a gift! 


New 1946 Edition Covering the Entire 
from Time’s Beginning to the Atomic 


The NEw Mob! 


HE whole round of human knowledge—the rich 
essence, the concentrated facts on ee EVERY- 
THING ~—is contained in this inspiring and instructive 
book. It compresses into about 1,180 attractively 
printed pages the vital facts ALL persons want t 
know, and conveys this information so easily that it 1s ° 
both understood and retained. There is a complete For Home, Office, or Den! 
foundation of education and culture in this one book, 
It accomplishes wonders for every reader. It is a > ee 2 . 
necessity for the children. It is the ONLY encyclo: ELPS you visualize places and events all 
pedia that offers so much useful information in such over the world. Shows map details as large 


alluring form at such an incredibly low price. and clear as on a 28-inch spherical globe costing 


The Encyclopedia You've Always Wanted = inany dollars—and its flatness makes it easier to 
A dozen times a day your interest or curiosity is ; : : 
aroused by what you hear or read—Atomic Bomb, Re’ USE mM homes and offices. Printed in 12 colors 
conversion, Wage-Hour Laws ... MacArthur, Nimitz from brand-new, latest revised plates, showing 
Hirohito . Kuibyshev, Kublai Khan or Krafft trad . divie ° d bl ° 
Ebing . . . Sumner Welles, H. G. Wells or Wellesley rece routes, time divisions, air and cable dis- 
College . . . Singapore, St. Patrick or Surrealism tances, location of the world’s raw materials, etc. 
With the New MODERN ENCYCLOPEDIA a Can be readily hung on the wall or the back 
your side, you obey the impulse to look it up—anc - y on S ac 
you get a concise, satisfying answer right away. It’: of a closet door. Offers a wealth of interesting 
the sort of reference work you've always wanted—i: jnformation for young and old. Just in time for 


aneome mate tats acurateauibOriatve school's opening, too! This 28-inch Flat-Globe 
Claim Your Copy Almost as a Gift for will be sent you entirely FREE, whether you 
re : . lecide to keep the Encyclopedia or not. BUT 

Week’s FREE Trial—While Supply Lasts! SSC" ~~ ay Anes 
ppy YOU MUST ACT AT ONCE to get the benefit 


Think of getting in this one huge wolume MORE informa 

tion than was in its 12-volume predecessor—the most UP-TO : ° ; = 
THE-MINUTE encyclopedia in existence! The price? Com of this offer. There 1S only a very limited supply 
pared to cost of cumbersome multi-volume sets, it truly i flat. — 
ALMOST-A-GIET! Envoy it in your own home'a full weet Of these Flat Globes not enough to go around. 
FREE. Convince yourself by actual test that it's too extraordi HURRY and mail the coupon inside this cover ! 
nary an opportunity to pass up. Then either return it and ow : ‘ ° 
us nothing; or keep it at the sensational low price and eas 

terms mentioned on FREI 


Fre soareir ec'teee ns §=9@@ Inside of this Cover for Offer 


Wall-Globe of the World de 


scribed on the outside flapof thi 
cover—whether you keep th on the New MODERN ENCYCLOPEDIA 
H 


encyclopedia or not! Wm 


mise. New yous. N:  @MNG FREE-GIFT, FREE-TRIAL Coupon 


Copyright 1946 by Wm. H. Wise & Co., 
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A ccept the World’s Out. 
R eference Book Value in 
ae a ee ae 

I yiend-Making Offei 


Famous 12-Volume Set Compl 
REVISED and ENLARGED and Pres¢ 
in ONE GIANT VOL 


More useful than ponderous sets ¢ 
to $100.00. For EVERYONE who 
get essential facts quickly, withou 
through long articles—tor EVERY 
lacks room tor massive sets—for EV. 


LABORATORY 
PRECISION 


COSTS oe 
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I | k k used. The selection of 
by Purdue University 
Carnegie Institute of ' 
many other equally w 
dependability and ae 
The use of hundre 


ond gauges enables New 1946 Edition Covering the Entire 
throughout the constr 


cause of the savings et from Time’s Beginning to the Atomic 


manufacturing method 


very attractively price: 7 
swings; precision turre e EW 0 DI 
and collet capacities h 


HE whole round of human knowledge—the rich 

essence, the concentrated facts on well-nigh EVERY- 
THING —is contained in this inspiring and instructive 
book. It compresses into about 1,180 attractively 
printed pages the vital facts ALL persons want to 
know, and conveys this information so easily that it 1s 
both understood and retained. There is a complete 
foundation of education and culture in this one book. 
It accomplishes wonders for every reader. It is a 
necessity for the children. It is the ONLY encyclo- 
pedia that offers so much useful information in such 
alluring form at such an incredibly low price 


who wants latest facts on men, p 
events in todays headlines—not 
older, multi-volume sets For EV! 













who wants the most up-to-the-m 
cyclopedia in existence at an ama 
price that makes it almost a gift! 








The Encyclopedia You've Always Wanted 

A dozen times a day your interest or curiosity is 
aroused by what you hear or read—Atomic Bomb, Re 
conversion, Wage-Hour Laws MacArthur, Nimitz, 
Hirohito . Kuibyshev, Kublai Khan or Krafft 
Fbing . . . Sumner Welles, H. G. Wells or Wellesley 
College . . . Singapore, St. Patrick or Surrealism 

With the New MODERN ENCYCLOPEDIA at 
your side, you obey the impulse to look it up—and 
you get a concise, satisfying answer right away. It’s 
the sort of reference work you've always wanted—a 
one-volume miracle that ts accurate, authoritative, 
easy to consult—and right up-to-the-minute. 


Claim Your Copy Almost as a Gift for 
Week’s FREE Trial—While Supply Lasts! 


Think of getting in this one huge volume MORE informa- 
tion than was in its 12-,olume predecessor—the most UP-TO 
THE-MINUTE encyclopedia in existence! The price? Com 
pared to cost of cumbersome multi-volume sets, it truly is 
ALMOST-A-GIFT! Enjoy it in your own home a full week 
FREE. Convince yourself by actual test that it’s too extraordi 
nary an opportunity (o pass up. Then either return it and owe 
us nothing; or keep it at the sensational low price and easy 
terms mentioned on FREI 
= Trial Coupon. If you act at 
once. vou will eet FREE th 
Wall-Globe of the World de- 
scribed on the outside flapof this 
cover—whether you keep the 
encyclopedia or not! Wm. H 
Wise & Co., Inc., 50 West 
ivth St... New York 19, N. Y. 


Copyright 1946 by Wm. H. Wise & Co., In 


LATHE BUILDERS SINCE 1906 


SOUTH BEND LATHE WORKS 


456 EAST MADISON STREET +» SOUTH BEND 22, INDIANA 
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, a E 3 J Even if you don’t keep the 
® encyclopedia...the 28-inch 

flat globe of the World described on the 

other side of this flap—yours as a gift! 
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Over 1,180 Fact-Packed Pages! 
Over 22,300 Complete Articles 
Over 1,000 Thrilling Pictures 


Over 1,500,000 Words! Over 10,000 
Facts You Need to Know About Peo 
ple, Places, Events! Here's Just a Par- 


etely 
anted 
UME! 


rosting up 
wants to 
«a wading 
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found in 
ERYONI 


inute en- 











tial Glimpse of the Vast Contents of 
this Work: 







FRE GIFT Plus FREE TRIAL of 1946 
NEW MODERN ENCYCLOPEDIA 





| 










om : Eve Wm. H. Wise & Co., Inc., 50 West 47th Street, New York, WN. Y. 
. r K s : ope 
a ‘ C aphy i, for a 
- Pe 7 N EN 
Te a ) Pages, 
- F 
A R 
Wa 1p 
y F ce 
i iM e B Eco 
Relig 4 Astronon Mathematics 


FREE GIFT 


PLL IN ONE VOLUME! 







700,000 SATISFIED READERS! ENDORSED BY THE PRESS! 
This me pr muct There are es in this 
vivid 


arts. I Ste 5 n THE MODERN ENCYCI OPEt TA: a 
f it . : . iitor New York jun 





@ Wherever he goes he is welcome. His 


satisfactions in life are reflected in the 
e octor :miling faces of youngsters Like this one 
below, and of countless others whom he 
has long attended. Yes, the doctor rep- 
resents an honored profession . . . his 


m akes hi S TO U nN d S professional reputation and his record of 
service are his most cherished possessions. 


R. J. Reynolds Tobacco Company, Winston-Salem, North Caroline 


come, Vor Doctors SMOKE CAMELS 


Natonwide 


swuy: THAN ANY OTHER CIGARETTE 


@ “What cigarette do you smoke, Doctor?” 
‘hat was the g f the quest tt 
Tha is the gist o ve question pu o Your “T-Z ” will Tell You... 


113,597 doctors in a recent survey by three 
indeperide nt research groups The “T -Zone” —T 
See ons aC — for taste and T for 
ore doctors namec amels than any throat — is your 
other cigarette. proving ground for 
If you’re a Camel smoker, this definite any cigarette. Only 
»* . : sour taste and your, 
preference for Camels among physicians throat can de- 
cide which cig- 
irette tastes 
best to you... 
how it affects / 


CAMEL S tl wees 


will not surprise you. If not, then try Camels. 





